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= (57) Abstract: A neutral phenol oxidase which shows little change in the optimum pH from substrate to substrate and a high en- 
= f at around neutrality, a process for producing the same and an antibody against the neutml phenol oxidase This 

= neutral phenol oxidase can be obtained by culturing a basidiomycete belonging to the genus Flammulina at pH 6.0 to 12 0 Use of 
S this neutral phenol oxidase makes it possible to dye fibers, hair. etc. while lessening effects on the environment, the human body 
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^'^^y:^y-j\^^^zyy-if:s^z^^^±m:&m.mmzm^my:cy-ji:t^i^^^ 
^^^mmzmmT^mmzmt^o 

mmmt. mz. ^Ji^:t^>^y-i£i:yaiy-J\.^^iy^^^t(D2'D(D^JV-^iZ 

izmm<t7i^m<DW^^*^^^tr^^ y:cy-ji.^:^zy^^^^^^ m^(Dmn<Dm 
^T<D^i^:fyjm<D^mzmm'r^^^. jsg^, m^. immcD^mtSiih^Km^zmv 



wo 2004/078958 




wo 2004/078958 ^ ^ PCT/JP2004/002725 

t^t-ifil^^^Hiitim^-^tlXl^^^ 001-03746 5-%^^]o 

MI3>'xy~;i/:t^i^i5^— iftbT«, ^y:^-^. ^^Di/^^-if, #U:7xy-;i^ 

ay e r) 3^t;CA^;i, (Ha r e 1). Phytochem. 18. 193-215, 
1 9 7 9]o 



wo 2004/078958 ^ ^ PCT/JP2004/002725 



nxViSo m^it. mm-^it. ^Jl^zym (Anacardiaceae) (D^mi^mW. 

mm. -^^n (Podocarpaceae) ^fc:feViT> mmy^^y—JU^^ 
e^y-if^t^ffl^nTV^^, ^M^Tf^. :^^±mmr^ (D e u t e r omy c o t i 
na) \zmr^. rx^Jl^:^JVX (As pe r g i l l u s). ^hVy^^yi. (B o t 
r y t i s). ^u±z^ryj^ (My r o t he c i um), ^-v-Ur^^ (P e n i c i 
1 1 ium), ^Xt^u^y (Pe s t a 1 o t i a), Uy^h^T (Rh i zoc t 
on i a) (B a s i d i omy c o t i na) JcMf ^u^u- 

iS'X (P 1 eur o tus). (Lent inus). #U#^y^ (Pol 

yp o r u s), (Tr ame t e s), n»J:t^X (Co r i o 1 u s) ^ ; 

^ilMMP^ (A s c omy c o t i n a) izMT^:^ (P o d o s p o r a)> 

y^OT.^^ (Neurospor a), ^yi^^J^A (Monoc i 1 1 i um) ^ 

iz^i^^x. MIB:7xy-;i.:^-:^>'i5^-if;omtB$nTv^^o mmx-\^. (B a 

c i 1 lus), ryxtfU>:7A (Azosp i r i 1 1 um), ;^hPyh^-fex (S 
t r ep t omyc e s), yaza;^^t$^ (Ae r obac t e r) mz^\,^x. MtB 

7aiy^;i.:^:^>.y~ifj0^^tB-.nwSCa>'^(Yoshida). J. Chem. 
S o c. 4 3, 4 7 2, 1 8 8 3]„ 

^:ne>©4'T> (B a s i d i omy s e t e s) (:^Um^mmm. 't'T*) 

e^^^l^^) T^sc^y nT«, Xxtn^^CSchizophyllu 

mc ommune), (Coriolusversicolor). ti-TDiS' 

^ (Pycnoporuscoccineus), t^^dr (Pleurotusoc 

treat u s ), ^-/zi'^ZiS'^ (F om i t e 1 1 a f r ax i n e a) ^fccfel^^T, 

t&IB:7xy-;V:t^'>^-if;;5)t^tH$nTVi§ C^^-(U 1 1 a h):S:tKxn>x (E 

vans), Ap pi. Microbiol. Biotechnol.. 5 3. 230- 
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2 3 4. 2 0 0 OL 

-r;U-^^;/i^X • ^i>7^r>x (Irpex lacteus). ^t^V^zL^V 
T -sJ^U hU;«7 (Aur i cu 1 a r i a po 1 y t r i cha). ^^y^JUM^-JV 
-^^U (Ganode rm 1 uc i dum). rr:/U:^x • ^ij^^T. (Cop r i 
nus micaceus). y:sL^v^^l^7. - T.^^^^-y (Daedaleops 
is s tyr ac ina) :S:tJ?>'7i^U:^ (F 1 ammu 1 i n a 

ve 1 t ipes) ^5/:^-«mtU$nT:feD. 7; • ^ 

iJ7^»:7X (I r pex 1 ac t eus) ®^!y:^7-if«. pH6. 0#ifiC5^iS:^# 

jO^^^m^tlTViS (#MflS6 0-1 5 6 3 8 5#^^)o 
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-So 2^:^Hjj^, m^<Dmm. Mi^miz\t. y:^y-}Vit^m. r^jyx.y'-}v 



( 1 ) £-^T®#44 : 

(1) MjgpH : 5. 0~7. 0 

(2) ^M#Mtt 

2, 6 h:^^>^:7jcy-;K 1, 3-i?h HP^->^r7 h— ;VJ^tX4-k f^D^S^ 

C2) TIB (3) ~ (7) : 

(3) 2 8kDa (S D S-P AGEi^tCj; D^tB) 

(4) pH^^tt : pH8. .0~9. 0{C:feViT. 3 0X:^2 O^f^O^ >^=l^— 

(5) MjiM^ : 3 0~5 OX. 

(6) ^^^tt: 

i) 0'C~3 0X:tC*5ViT. pH7. Of 1 ^^CD-T >^aL^— v'a >^#T, -T 
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II) 0*0-3 or fCcfeViT. pH9. OTll^r^C!)-r>:^^a.^-v'a>^#T. 

(7) mmMim?. 4 

TIB (3') ~ (7') : 
(3') 3 5kDa (S D S-P AGE^{c:<fc f^^tH) 

(4*) pH^^ffi:pH7. 0-10. 0 JCcfeUT, 3 0t:'^2 O^F^O-T >=^^a. 

(5') SjliaS: 3 0-6 0^: 

(6') ^^^'14: 

I') OIC—S orjd^feViT. pH7. 0T?lNF^©-r>=¥-3-^— >3>^#T, 

11') Or-S OrtdcfeViT, pH9. OTl W1CD-r>^:x^-i^3>^#T, 

(7*) ^«;i^:J^6. 8 

TIB (3") ~ (7") : 
(3") 4 5kDa (S D S-P AGEiSJc: J; D^ffi) 

(4*') pH^^^:pH8. 0~10. Otc::fel/iT, 3 0'CT2 O^PbIcd-T >^n. 

(5") Miliar : 3 0~6 Ot: 
(6") ^^5^14: 

I") 0t:~3 OrtC^Sl^iT. pH7. 0Tl^^©-r>^a.^->^3>^#T, 
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II**) 0'C-'4 0'C(C:feViT. pH9. 0 T 1 ^^(Z>-r >^ 0.^-^/3 >^#T. 

(7") mmAime. s 

C3D ^'^AU:^- (F 1 ammu 1 i na) mizmT^U'^miJ^^MT^. MIB ClD 

C43 >'^AU':^ (F 1 ammu 1 i na) mizmT^Uf-M-^K xy^^^r iy^ 
AV^ ^JVy^^^:^ (F 1 ammu lina velutipes)) izM'T^U'^ 

C5] xy^^-^ C:7^AU:^ (F 1 ammu 1 i n a velut 

i p e s)3 izm-f^m'f^m^^. y^A^Ji- (F l ammu lina v 

elutipes)] IFO3060 im^$>^. buIB Cl] ~ (4) \^^Tni)^im 

tcfB^© f :7 X y , 

C6) y^A^J-r^F 1 ammu 1 i n a) JUtCjU-TSm^^^, pH6. 0-1 2. 
0 Tig^-r^ ^1 i:^#^«ht-^. tfO^II:^?^, 

C7] tfl4:7xy-;v:t=^^>'i5^-if5&t, MIB CD x« C2) lBm©4'14:7xy-;i/ 

C9] MSB ci] ~ C5] \f^'ftif)^imzmm<D^^y3i/—)V:t=^>^^—'\£^^7^ 

cloj mn^^^\z^mvx:fsi^. mib C9D mm(Dm^mmMi^. mmz 
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mi\t. y^AV^ ^^I-T^w'^X (F 1 ammu 1 i na velutipes) 

I F03 0 6 0 im(DDEAE-±j],a-7.mtiim^<Dmi^m^<DmM^mTo m^. 
2 8 0 nmxz^n^^ytm (A2 8 0) \zm'^<. ^m^^(D^>/^^mm(Dmt>s:^ 

=M\t. 4 0 0 nmfc^fett^®^^ (A4 0 0) {c:«^<, ^y^^->3^tp(Dm 

mmomt^^h. mMu. 470 nmiz^f ^mytm (a4 7 o) izm^^<. ^m^ 

^A^S^fo 0 3 4'. 2 8 Onmfc^^tSS^^^ (A 2 8 0) fc^-^<. :&H 

i^^<D^>/'^i7nm<Dm^^mi.. mM^t. 470 nmlZ^l^-f^^^m (A4 7 0) iz 

m4it.'^i^yaLy -JV:t^ ly^-M I I (O^)^^^'^ U^Y^yy^-(D^U^V 
^'^ASr^fo ®34'> 2 8 Onm{c:*5tt^^M (A2 8 0) \Z^-^<^ # 

iii43^4'®iS7>Ai>®»©^^b^^U Bg^«. 4 7 OnmJc^fefrt-^©^^ (A4 7 0) 
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(A2 8 0) izm-JK. ^m^^^(D^>n^m.m(Dm\i^^v. mmt.. 47 on 

mJc:fett§S^^ (A4 7 0) \zm^<. ^H^f ©^^?S1*05^^b^^b. ttj^fi. 
:^'fb:^hU^A« (M) ^^fo 

07«. ^tt:7a:y-;i/:t^$xjSf-if I I l<D-(:t>^m^U^h^^y^- {Q- 

(A2 8 0) izmr^Ks ^m^^(D^y/^^mm<Dm[:^mV. mn^t. 4 7 0nmJc: 

^n^mytm (a4 7 o) jcs-cjx. ^w^f ©^m^sftcD^^b&^b, mm^. mit 
•i-h^j^^mm (M) ^^To 

0 9«.4'ft>^x/-;j/:t^e^iS^^if I I KDyjimm^a-^h^yy^-o^w^ 

h^^A^^T. ®9f> SJ^fi, 2 8 0 nmiz:^if^^ytm (A2 8 0) (c:S^<. 
^m^^(D^>nifnm(Dm\:^^l.. mnU. 470 nmJc:fe^t§®^g (A4 7 0) 
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A°^-:7x^V'>e^T^>^a«i:bfe^^^^t-o 01 44.. A^;vA:Rrx 

To 

01 4'tt:7xy-;i.:r4^5.^-if I i I (DpH^^tt0^:^:Sr^t-o 7^:^. M 
1 5lc*5ViT, «:^^Sil4^1 0 0<i:Ufc1SMa#?g#T^t-o 01 5i4», A:^;p 

A-^-:7x^W>>?T$>^^Mi:bfc:^^^^t-o 0154-. A^;i^A 
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t^i^i'iT, Mzk^m^ loot vr^^Mmmx^-r. ^rc. mis^p^ A^^juA^t. 2 , 

9fc*5v^T. M±f^ii^ 1 0 0 ^vrcmMmrnxmr. ^tc. mi 9^. /^^jvAit. 

m2Q\t. ^'iiyx.y-ji^:t^i.^'^^i(Dm^M^(Dmm^m-r. fsi^. m2 0iz 
^^^T. m±mi^^ 1 0 0 iivrcmMm^^mmx^-r. mrc. E12 04.. A^;PAjtrx 

BU. PH7. OJc^Sft^^s^^ffis^U m^;i.CS:rXDti. pH9. 

^Mm^^^To $e,fc. M2 04'. /Wi.AjtrKc«. 2, e-z^^h^iyy^Ly-jv 

m2 1\t. 4'ftr'3:y-;P:t=^^>^-if I I ©^^^feo^^^^^t-o EI2 1 

11 
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ZSB\t. pH7. OiZ^\,f^m^Mik^^L. /Wl/CSiCJ^Dtt, pH9. 0 IC^fett-S 

2 jc^sv^T. >a ymommmii^ i o o ^bj^j^-^©, ^^^#^#7? 

^To ^Tc. EI2 2 4'. /^^;l/AS.r/B«, pH7. 0 A'^ 
;PC33:tKD«. pH9. Otccfefrt^^^^tt^^-To -^^IZ. gI2 24'. /WVA*5j; 

(1) SilpH : 5. 0~7. 0 

(2) SK^mi* 

2, 6->?^ h:^>^:7xy— ;k i. 3 -i?k Fd^^v':^^' I — ;i'jtD^'4 - 1 hSD^v' 

i i) V ^=:>r)vi^ vmti!im(Dm<mm-^Rjt^^mmT^ 

0^mzMV. ^M&^^zm-'<DK^^^)H^^l:(DKm^nf3:^^tf)^-l:^^^\,^o 
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2^^HJOtitt:7xy-;i.:t^PS/^-if«, J;0^#:e<jjc«. MIB (i) (2) © 
#14JciD;t, TIB (3) ~ (7) : 

(3) 2 8kDa (S D S-P AGEi*{C«J; O^tB) 

(4) pH^^#:pH8. 0-9. 0 (C:feV:»T, 3 0 10^2 0 ^^^CD^ >:^^v><- 
( 5 ) Sjiia^ : 3 0 5 0 

(6) m^m^: 

I) 0t:~3 0*C{C:feViT, PH7. 0 7? 1 ^^©-f >:^^a.^->'3 >^#T, -f 

II) 0t:~3 O-CJC^JV^X. pH9. 0TmrBl(>D^>:^a.^->^3>^#T> 

(7) ^«^:^7. 4 

TIB (3') - (7') : 
(3') 3 5 kDa (SDS-PAGE^fcJ:D#ai) 

(4') pH^^tt:pH7. 0-10. 0\Z^\,^X. 3 OX^X 2 omm<D^ >=¥-l 

(5 ') MMMm : 3 0~6 Ot: 
(6') m^M^: 

I') 0'C~5 O-CfC^SV^^T. pH7. 0 "I? IPt^^o-T >^a.^— >3 >^#T. 
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(7*) ^«;^:i^6. 8 

TIB (3") ~ (7") : 
(3") 4 5 kDa (SDS-PAGE?*{c:<fct)^ai) 

(4") pH^^tt:pH8. 0 — 10. 0 tdcfeViT, 3 0'C7?2 OI^^©-r >^rL 

(5") mmmm. : 3 o-e or 

(6") m^M^: 

I") 0'C'-3 Ot:tc:feViT> pH7. OTl^P^O-r ^^rt^-v'a >^fE^T> 
II") 0*0-4 O-CfCcfeV^T^ pH9. 0T1^^1<D-r>^a.^— >a>^#T. 

(7") ^Mj^ime. 8 

IB (1) RZS (2) (3) ~ (7) h(D<l^m^m-r^'P^y x. / 

r>t"j£:73iy-;w:t^$^i5^-if I J aiv^Vi, mib (i) isttJ? (2) t (3*) ~ (7*) 

iiVHi, MIB (1) Jtt)? (2*) ii (3") - (7") ^:CD#tt^WT§»fft:7a:y — 

14 
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itt, n'7-y:z.-vyVT^>. 2, Q-i^y^v^i^yoLy-jv. ab 
Ui^r^yit-^mhvx^it. mxu. ^)Vh-yaL-u>z^r^>. n^-y^^-vy 
^-yx.:zu>z^T^>m^m^f^zti)t^m^. mmm<hmmt. m^it. ^>u>^ 

;P:^>^> (5 3 Onm), 2, 6->^p( h4^>^:7xy-;p:S:t>Vt^-:7x-I/>>?T5 
> (4 7 0nm). h-T5 y :7xy-;^ (4 2 0nm) izm-f^mytm(Dmmz 
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A#6<JJC«. 0. 2M U>m::M-U'>AM«^(pH7. 0) 0. 8 9 6mUc. 

0. 05M 2, 6-z^y^h^i^yazy—)i.7iimm 0. imi^mmv. mn^m^ 

I 0. 0 0 4ml t^&fi-^bT. 2. 6 ->?>^ h:^^>':7xy-;K5DM'ft: 

^m^^m^^^^o r^V^T. ;i<D2. 6->?p^ h:^>/:7a:y~;i/CD^^bSjt;:^> 47 o 

^ifV)]^(Dmi<im. (Amax) oMi>^M^T§;ii}c<koT^je)e,n5'&o muymt. 
UT^*, mt^> T$^^/ HA*-r^i/y Hi 7. xA*>x:/;i/-. H::^;i/-8 
^^tf^ci^&^'T^^o ^y^^^. Yn^^vv h i 7 (55 

Onm). XA>x:/;i/~S:tKT->y h*:/;l/-8 0 (6 3 0nm) \Z^n^mtm.(Dm 

ix««f#:7xy-;i/:r^>/iS^-if I i^^tfp^i^^ o. Smifc. i.om u 

>m:^-hU^A^®^ (pH6. 5) 0. Iml §^ipb. 0. 2mg/m 

1 ©T hvt-f :tvv)^n 7mm 0.1ml lt. # e> nfesn-g-^fc^ 
i^>'xy-;p:^:^5/iS^-if 1 1 ^)vmmm\z^Ki%mvfcm^. ^^^-rn^m? 2 k 

16 
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if I I I«, ^;i'i®3ll^Jcd;?3^aiL.;feJi'&. I?J4 5 kD a(D:8^a{c:::)V:»T, SDS 
IS^^iF«t3:,y;pjg®i^ n-^ h^^y ^ -^m\f^rcyjvmm^y.^tSD s - P AGEi* 

sDs-PAGE?*(c#^LT. ^mmmmv. %iE>nrcmMmt. ^^mTf}m^x^ 

o~7. o(Dmmx. mmmmi^^^i.. M^^i>H<Dmm\z^\^^x. m±mm\zM 

7K^-~y. (DK^mm^m i^^^^t ft^x^.^^m^ < mm^m^nfa: 5 r^mzmifs: p h 

^v^y-if^, 7K^-y.(DKi!^mm^m\^^^;i^'fyix^. Mi^mz\^. mx\t. mm 
i?ii^^^nf3i'oxi^^mmmiimmt<D7mmxhmmj:< ^m^nr^^ ^^7!)^x 

m.y^y yx.y-Mt'Bm:BLZSzpy^>it^m<Di^rnizMi.x%mmv> mz^^fs: 
^mm<Drp^y:^y^jv^:3f.iy^^^^t. M^mzu. y:r.j-Mt^m. r^yy 

17 
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pH5. 0-7. 0, 0^V<}t. pH5. 5-7. 0 fCSJipH^^WTSo 
^mmiiVXmi^^rcim^. MMpH«, ^5. 0-^7. 0, «fct)M3l75:*gH<hbT, 

5-^7. 0. ^ommfs^mm^vx. ms. s^me. 5. me. sxm^o 
Tfflv^;^^-^. MiipHj*, ^5. 0-^7. 0. ^y)mmti.mnh\^x. m^. 5~ 

mmnnu. m^. s^mi. o. ^r)mm^mmti.x. ms. s-^me. 
^zmmi^fis^mtvxs ms. s-^me. ox$>y). zy^jy^A^z^^^Mmtvxm^^ 
tz.m^. MjgpHti. ^5. 5~^7. 0, ^KimmfsiWmiivx. m^. 5~^6. 

5T^S, S;^c. «4'iS:7a:y-;i.:t^>.iS^-if I i 2. 6 -5^^ ^:^^>^:7aly- 

;^^«K^: bTffi(.i;^c:^^, MjgpH«. ^5. 0-^7. 0. ^v)^mf^mmhvx 

m^. 5T^J3. t)Vh-r^/y:c/-)v^mnt.\.xm^^^rcm^. mmphj^. j^u 
5. 0-7. ox^^./^^-y:^-u>pr^>^^nt.vxm\^^r^m^.mmv>ii 
*ti5. 0-7. 0. ^y)mmu^mt.vx. mz. o-e. o-eso. i^^)>^}v 
^i^y^mnt.\^xm\^^rcm^. mmph^, ^5. 0-7. otso, j:ds®;^i5 
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mtvx. me. oTcb^o 

2, 6-z^y^h^zyyx.y—M 1, 3 ->?t Hn^v-^:? ! — ;i/JttX4-t: Hn^v' 

i i) v^::^>T)]^:^^jmm^(Dmimm^K}t^^mmT^ 
ikyx.y-jv:t^>^y-^i vi-rn'b. ^ii* (pH6. 5) ^#tt. tib»« 

1) :t)lh-ya^:=^U>i^T^>. /^^-y:r.-U>i^T^>. N, N-i^^5^;l/- 
2-i7DD-l, 4-yx.:zU>i^T^>. 2, h;i/X>#©>?T 

2) :t;i'h-7'^/:7xy— ;k /t^T^/r7x/-;K -2-^^)vy 
3^y-)]^m(D7s.yy3:.y-M\:,^^<Dm^[^Rm^mmv. mz. :t)Vh-r^yya:. 

3) 2-^h^>^yj^y-)i. 2, e-i^^h^i^ya^y-jv. ^^3-;k >^Dh 

h-)i^m(Di-yh~)Uit^m(DmitKm^mmv.wiiz. 1, 3-s^\=.\^u^->^y^ 
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5 ) 4 - 1 H n^^ W > h'-;K 5 - 1: H n=^^ W > > F-;Wt:'a'#KD 

Ui5f->T;i/:^7Uttm#J (if^MS^fe) 4^1* (pH6. 5) 

D^^T;v;^7Uft (pH9. 0) ^^(Dm::^-vmm<Dm^mmmm7!)^s^^ti. ^(Dm<n>-jr 
^>\^'^m. Tsy >^x/-;wb'&<^, y:c/-juh^m. -^yh-Mt-^m. -of 

tf»ft (pH6. 5) 0kWw<D\m'\ik(DW^ifi^ T;i^5?7Utt (p 

it. il>Jr;&SK(c:feViT> "^^ft (pH6. 5) ^#TT©Jt«ft(Da5}i>^\ TJV^^J^ 
(pH9. 0) ^#TTOjt^#J:t)t)i^Vi^V^5#14SWt-So Sfe. >t'tt>'xy- 
;i/:t^^>i$^~if I I :m>5?:^cJ:»KJC^bT. "ftt (pH6. 5) ^#TTOi:b«'i4 

® -5 Ji>t. U f£ ( p H 9 . 0 ) ^#TT(D Jt«14 t3'fe]gViiV:»5#tt^WTSc 

W&>'xy-;i/:t^>'iS^~if I I Vi-rnfe> 7xy-;w:t^i/i$^-if 

HTJ^V:»pH^^14§^-rtVidMti;^ttK^Wt- 4'tt:7xy-;W:t 
4^5^^— if pH7. 0~10. 0}C::fe^iT, 3 0 "0^2 0 NfPbKD-T >^a.^— v- 

$fSU<f*, pH8. 0 — 9. OtC^feV^T, 3 0*0^2 0lip^(D-r>4^a.^— v-a >^ 
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^o—:^. fp^y3Ly—}V:t^i^^—^i i pH4. o~io. ofc^v^x, sot: 
o%(Dmnm^m^. ph?. o~io. oj3*3ViT> 3 ot:ir2 o^rB^(D-r> 
a#«ttSrl|^t-§„^fc>«+'14:7xy-;P:t^>'i5^-if I I Ui, pH7. 0-1 1. 
i:fe3 0%£^_b(D^i^^#fiJtt, 0SL<«. pH8. 0~10. 0\Z^\,^X. Z OV, 

:7xy— if I i i\t. ^n^n. 3 0 — 5 ot:cDiis. 3 0 — 6 orcQis 

fflS.tX3 0~6 O'CcDiSfflT. Kl^i^^f&ttS^fo f ^cCt^-fe. 2^^?gfiD4"l4:73:/- 

'rsiii:;fe<, ^"^(D^^um (mu. :^m. -vm^mmm^^^-ro 
^^^<D'^^^^mmzn:^'oct7!}^'v^:bo m4^m\z\^. :^^m<o^myx,y-)v^ 

^zyy—a I it. 

I) 013—4 0'C(C:feViT^ pH7. 0 7? 1 ^P^^-T >=^^a.^— >3 >^#T. 
<^*. Ot:— 3 0'CJC:feViT> pH7. 0 T 1 I^^ODOc^^rt^— >3 >^#T, -f > 

II) 0^-4 0'CiC:feViT. pH9. 0 T 1 ^r^0D<>^a.^-i^3 >^#T. 
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I*) o-c-e otit^i^^viT. pH7. o-eiB#r^®-r>4^a.^->^a>^#T. 

II') 0*0-5 O'Cfc^JViT, pH9. 0Tl^^©'r>:;j-a.^-v'3>^f^iT. 
b<«, 0'C~4 0'C{-:feViT, pH9. 0 T 1 I^PbIO-T >4^a.-^-^>3 >^#T. 

I") Ot:~5 Ot:jC:feViT, pH7. 0 T 1 WlOD-f >4^a.-^->.3 >^#T, 

0'C~3 0'C(C:fel.^X, PH7. 0 T 1 ^P^OD^ >^a.-^->'3 >^#T, > 
11") O'C—S OICfc^SViT, PH9. 0'T:imm<D^>=¥zL^-zy3>^^-r, 
U<«. Ot:-4 0'ClC:feViT, pH9. 0 T 1 BtPelCD-T >^a.^-->.3 >^#T> < 
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yJ^^)± (F 1 ammu 1 i n a) MlCMTSS^^^JdJ; D^^g^n-So SirtB:7^AU 
ir (F 1 ammu 1 i n a) M{;iM-r§S^®<i: bT«, :ir#:e^(ctt. xy^^i^'^ ly 
•^AU:?- ^;i/5^>r^X (F 1 ammu lina velutipes)] JdMf'S^ 
^^^^^l-fen, :7^AU:^ (F l ammu lina 

velutipes)] IFO3060 iWifimi^n^o ^^m(0^\ky 3l J — )V 

^^-^iS^— if ^ 14:7 X y -;p:t4^i/iS^-if i , 4'&:7 x y -)v^^iy^^^f, i i 

:^%m<D^'m.y X y -;i/:t^^^->3^-if <5 4'tt:7 X y -)V^^-^d^-^ i.^'^y 
xy-;i/:^4^5>ir-if I iS:r)C4'tt:7xy-;i/::r:^-exy^if I i ^^^g^^p 

1 ammu 1 i n a)M{cMt"§S^M&:^^f tfCcfcoT^i^-TSei td^T^So 

:*:|^W©^:^;^^f*. :7^AU:J- (F 1 ammu lina) m\zmt^U=f-m^. p 
H6. 0-12. O-T^mmt^Z.L^l-CXD^m^'t:^, 

^mm&m:f5m\z^\,^x\-i..-m=f'm^i>iiQ. o~i2. 0T^§it--5feift. 
^v'^-ifi iRWi4:7xy-;i/:t4^>'i$f-if 1 1 i7!)mm-^n.m<-«mm^< 

:*:!Tl§g©^:^:^^fe<J:bT«, 1) :7^AU:^ (F 1 ammu lina) 

mizMT^U'^m^. pH6. 0~12. OT^^T-SXS, J^tJC 

^ ^'li 7 a: y — Jl/i^r^^S^iS^-if ^^^ilTSXig, 
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mmmm<Di>mt. y^AVi- cf i ammu i i n a) mizmt^m^m^-t^iz 

S:OT^:7xy~;i.:t4^v'iSf-if I i I ^^^t-^t3iibfepHl?*nt^J:<. pH6, 
0-12. 0.$f^b<Ji. pH7. 0-11. 0. Mfc$f*b<^*pH8. 0-10. 

i i ) Mf3*#lX@ i ) Tf#e.nfeS^#:4'J;i^lriT. ^^O^^^M^bT^j^* 

Srfr^^oT'b ^(T)^'^, tflB^«X® i ) f:::feViT, ^^#:®ii5itJc:iib;fepH, 
^(I^tf, PH2. 0-13. 0,^*b<Ji. PH4. 0-10. 0,# 

ic^^b<«. pH5. 2^<Dmm^nf3:^\ ov^-^. Mia^aix^i d iz^\,^x. 

-rSJCjlbThpH. :ft#e«Jtc:«. pH6. 0-12. 0> ^tfSb<«. pH7. 0-1 
1. 0. MiZ»^V<1,ti>H8. 0-10. OT©^«^fT;^i:oX'^j;i.i„ Sfc. tulB 

MSBXSl) tccfeViT. y^AV-^ (F 1 ammu 1 i n a) MtcMf 
:7^AU-:^ (F 1 ammu 1 i n a) mizmT^m^l'mommiZits JlC0«t^WRl 
J^j:*5>:7^AU:^(F 1 ammu 1 i n a)Mtc:M'r^m^m^^#:^^f 
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mmmiiLTlt. mX\t. y^AV^ (F l ammu 1 i na) mzM^T ^m^m7!,i 
V^h>. :fylf^ym. mmj^^x. ^^x^^;^, m±Mm. n->x^^^:/u^ 

y^AV^ (F 1 ammu 1 i n a) MJcMf -SS^m^+^^-tCi^W^-ii-. :$:mm 

yyAv-^ (F I ammu 1 i n a) m^zMT^m^m^. mi^immm^mi 
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nU (pH5. 2) ; 1 2 l-CTl S^raM^bfe'feCD] fcitSb. 2 S^CT? 

um. ^immmmm (i 5 om^/^) ^nts.\r\ mihnrcmmm-^m^. 2Lm<D= 

mz. m^mmmmmz om^: 1. omm% ^jvh-t.. 0. mmj:.^ 
x> 0. i4aa% (NH4) ,so,. 0. 3 6sa% k^hpo^. 0. 0 2aa% 
Mgso4 • 7H,o. 0. iomm% ^^^^jvm-^m mm: 1. omm% cu 

SO4 -SHjO. 1. omm% ZnClj. 0. 7fi*% FeCl3-6H30, 0. 
smmx CoSO,. 7H,0. 0. 5a«% MnC l,- 4H,0). pHQ. 2;1 
2 l-C-^l S^rai^mb;^*)©) 5 0 0ml ^^Jnb. •^^\Z2 S'CTS BP^^ilt- 

*fc. MiBX@2) t;i:feV^T, ^'^AU:^ (F 1 ammu 1 i n a) ^foMT^S^ 
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^^e>nrcmm±mj^iitmmm^. m^. mm. m^^^. m^^m). mm. ^ 

g mmmm) ®DEAE-ir;i.p->^ ce-^^v (s i gma) ^m: mi^^mmvx. 
iM v-^m-^hv^Ammm (phs. 5) ^mm^it. %&nrc^>/^^mmm^ 
~ n^nrcmm^. 0. osm hvxmmmmm (v>h8. o) x^mit^nrc^ 

ia«:Q— fe7rn-X;^7^A C2. 6x10 cm. yyJl'R'i^T (Pharmac i 

a)^muzmu o-^iM m.4t'rhUK7Aiz^^^mmmf^'^^myx.y--ju^^ 
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PCT/JP2004/002725 



- %Bnrc^mm.m<^'^. o. im mh^ho^A^^t^o. osm hu;^:^i^ 
mmm (phs. o) jc^^^-a-, 

- %&tir:imm^. o. im miti-h^j^^^^t^o. osm hvxmmmmm 
(pH8. 0) -v^m^hvrcmffa^i^yr^vju S-lOO HR^^ACI. 6 

xeOcm. yrJl-^zyy (Fharmac i a) ^M) izmv. 0. IM mih±h 

u^7A^#tro. OSM hv:^mmmmm (dh8. o) ^^v^^t. jtm^^fr^cc^n 

- taiB^^^^iii^b, 0. osm v>m^hVK7Ammm (i>h7. o) 

- '^^nrcmm^. o. osm vyi^-^-hv^Ammm (dh?. o) x^^ti^ 

JtDEAE-ir;i/D-X;^J^A C>-i^x' (S i gma) ^fcM, 2. 6X6 0cm]tC#^ 

- ^^nrcm^^. o. osm hux;^mM«?^ (phs. o) izMvx4x:i^— 
~ ^^tirmm^. o. osm hv :^mmmmm (t>h8. o) x^^mit^ntcj^ 

iB^ : Q-ir:7 7P-X;^7^A C2. 6xi0cm. yrJV-^i^r (Pharmac i 

a) i^m) \izmL. 0. 2—0. SM mh-Thv^Aiz^^^mmmmx^^y:!^/ 

- 0. 0 SM U>M:^-hU<^AM«?t(pH7. 0)};:^L.T4'C. 
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- '^^nr^mm^. o. osm u>m:^hu^AM®^ (pht. o) T^^^fbb 

fcDEAE--fe;^n-X;<7^A Cv-^f^? (S i gma) ^fc^. i. 5x5. 5 cm:) \Z 
IM ^^b:^hU':7A^^tfO. 0 5M U >m:^- h U -^A^®^ (p H 7 . 0) 

(na t i ve-PAGE), S D S T^^ U;VT5 KH^^ft (SDS-PAG 
^mmiZ:iB\,^X. mmn a t i v e - P AGERtXS D S - P AGE©I^. mz. ^ 

wimi)->yjit:mmi^rizmm.^m^nrj:^o 

na t i ve-PAGE^fT;^<2femfC,A^-:7x-p>>>T$>'&SK<hbTffl 
V^S^fe^^&ff^^t^^'^.mt^.n a t i V e - PAGE^tc#6n75:y;P^. 0. 

iM v>^±h^j^Ammm (i>H7. o) t2 o^^M^iiga^f^u ^©m, o. o 

OlM A'^-:7ai~l/>i^T^>§^tfO. IM U>^:^^U->AM®^(pH7. 

na t i ve-PAGE§ff;^j:ofc^.iJ7--T^/->^UUT>h:/;P-^Cj;0iS'>/t 
i^@i^^fi^fTfj:-5^'&. '^J;lt^, 0. 5gcr>^-^>'-:/UUx>hy;i/- R2 5 
0^. 5 0 Om\(D^t^y-JVtl 0 Om 1 (^6 0 0ml) izm 

ML. mm^:t>^m:^x±m^ i o o om i \zmmhx^^&nrcm^m^m\z. mm. 

^m^®c^;^^mT^:^:^cJ;^9^fe^^T;^^:^^^J:U, ^©^^ 2 5 0ml (D^^ y-jv 
<i: 7 Om 1 ®@^^i<7)^g^^^ (3 2 0ml) ^Mm-C :t>^m7i^-V±m^ 1 0 0 0m 

s D s - p A G E $ff fern. A 7 - :7 X - p-vi^T 5 >tc: J; D ^£tt^^*fT;^^: a 
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SDS-PAGE^}Cf#e,n;ffe^;i/&, 2. 5w/v% Tr i ton 

x-ioo^^tfo. iM v>m'^hvoAmmm(pH7. o) ^x-eo^mmm 

^©M. 0. OOIM A°^-^a:~U'>i^T^>^^trO. IM U >^:h 
hU^A^W^ (PH7. 0) 4'Wl.S:5^FHl^^1-§^i{Cj:^XfT?a:x.t^J; 

0 Om 1 (D^t^^y^Ai: 10 0ml <Dmmt<Dm^^m (^6 0 Om 1 ) ic^^b. ^ 

m:t >^m7K-c±m^ 1 0 0 om 1 izmmi.Tn^nrcim^mmm\z.mm^mim(D 
^j\^^mr^ii\z^r)m^^nfSiA.it^i.K ^©^^ 2 5 om 1 ©^^5^ 70m 

1 (Dmmii(Dm^mm(3 2 Om 1 ) ^^®<:^>5^^;rKT±fi^ 1 0 0 Om 1 J^ilS 
:r.J-)V^^^^^^Ml IS:tK4'14:7a:y-;i.:t^i.iSf-ifI j I«.SDS-PAG 

30 



wo 2004/078958 ^ ^ PCT/JP2004/002725 



ent Protocols in I mmu n o 1 o g y , >• E • rr U^X J 
ohn E. Coligan) mm. 1 9 9 -2^3 >- U-&-y->X& (J o 
hn Wiely & Sons, Inc.) mf') m\zmm(D-:fjm^Vt:im^. 

ifM-<tbTtt, Fab. F (ab') ^ . Fab', F v^j&t^tf 6n<g., d^;&>§t»t#: 
e>nd^o m^^, Fab:7^>^^>h(i, «&iB^y^5^P-:^;^^'ft:^A/>?^>^cJ;D 
# ^'i^ > J; 0 ^af ^ C i fC J; 0 # e> tl 5 «5 o 

fUtt^JC'Dl.iT. EL I S Afe, Ouchterlony^, ^^m^^»j^^fcck D 
^g'J^T^ C i J; D M^na -So 

- >^ p V h if ^ :? M^'tt X y v/^^-if (^x 57 ij ~ - > i5^^{cffl § 

2f:^Hj®4'tt>'xy-;i.:r^5^^-iffcj;tLt^. wm^^m(Dm^miz^\^^x. # 
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7^>-fe;K hUT-fe-T— i^^, mx\t^-)m<D^m. ^, liiim. 

5 So 

H D:^^ W > H U N-;^^^^;!.- 5 , 6 ->^t: H W > H U >, N-x^^;!/- 5 , 

P^>'-5-pt h4^W>h*U>. 6-t:FD4^'>-7-^ hc^^>"f >HU>, 6, 7 
->^t: Hn^W>HU>, 4, 5 ->?t > H U 4-^ 6 -b F 

n^^ W > H U N— 5 . 6 -i^b H d4^W > H U >. 2 5 , 

6->^bFD^W>HU>. 6-i^bHo4^W>FUX 4-b 

Hn:^^W>HU>, 2, 3->?p^5^;i/-5, 6 ->?b Hn4^>-'f >h*u 2->^^ 
5 -x5=-;i/- 6 - b FD^ w > F U >^ 2 5 - b F p4=^->- q-0- 
bF^4^>'X5^;l/-r>FU>^ 4 -b Fn:^->ynb;W > F U 2-bFn^>'- 
3-;>^ F^>--r>FU>. 6-bFD^->-5-;>^ F:^^$^-r>F'J>^ 6-bFP4^e^ 
<>FU>. 5-bFn4^W>FUX 7 -b Fn^^t^W > F U 7-T5y-r> 
FU^. 5-T5y-r>FUX 4-T$y-r>FU>. 5, 6->^bFP=^^v-f >F 

U>;^7;i^3j^>m. i-^5^;i/-5. e-s^bF^w >FU>, Mmc:c:tie>oDiili^ 
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- 6 - b KD4^5.^> 6 - t ■-^h^^^%)V^s-)\,i!r^^,- 5 - 1 Kd^-^^^ 

- 6 - tfA'D^;i.:t-^ w > 1 - tf A'D^;i.- 5 - \inu^)v^^i,^ v^i. 

- 6 - h K P^^-^ > H-;k 5.6- h^^j^) ^ > 

^hU^A. h;i.X>-2. 5-T^y-o-/.^y^;U.^@git. p 

T^>.?^m^. 2. 4->^Tay:7xy:^^S.X^y^;p.^^^^ h;Px>-2. 5 
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mm. 1, 5~i^}^}^;^iy-ry^u>. hvu>-3, 4-i^T^>, p-^5^;i/T5 

y:7jiy-;K N, N' -tfT. (4-T5y >'a:n;W -2. 4- 
- y X - 1/>>?T$ > . ami^x p - - h D -m-:7xr:l/>>?T$ > • ?5fe^:^#©it 

2^^Bj©4'ft:7x/>-;i.:t4^>^iSf-if 1 ,4,^4:7 xy-;i.:r4^i^y^if i i :sLZS^*i^ 

y:^J^)V^-^^^^^^l IRtK4>tt:7xy-;i.:t^>.:$f^if I I \ t.(Dm.-^m^m. 
"5 -So 
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^mr^o ^r^. ^^m(D^iky:r.y-jv:t^i^y—i£<D^m:^mz^tii,t. :$:mm(D 
0. fBr^^^$n^fe©T«75:Vio 



1 Jiy^yir \:y^AVi- (F 1 ammu 1 i n a velu 

tipes)] IFO3060 iWcDy a^y —)V:t^i^^-'^(DmmRXSmm 

( 1 ) mmmn^cDmm 
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^y:fy-if<ommmiz^\,^x\'3i. mkme o - 1 5 e 3 s 5^^j^m\z^i^^x. 

5/i^X-^U5^'^7X ATCC2 0 1 2 3§^Vi. pH6. 0 T 3 BKi§«^fT;^5 

^mmmiZ:iQl^X\^. y^AV^ (F l ammu 1 i n a v e 1 u 

tipes) IFO3060 1 tS^Jd^SV^T. :7x/— ;U:t^S^y— if ^ff^fS^^ 

3 (Di f CO) ^fc^L 2. oaS% 1^5^, tK] 1 Oml<&^tfJiSM>^ 

-l/fC. :7^AU:?- (F 1 ammu 1 i na velu tipes) 

I F03 0 6 0 im^i&^^^mmmmv. 2 st^^i oara^^Lfeo ^ 

;^:/D7. iv^^y^a (Di f co) ih^h BSP ; 1 2 ix:xi 5 ^mmrnvTc 

%<D-} \zmmv. 2 5x:-v7 am. ^^mmmmma 5 oam/^) ^fT?a:ofco fs:^. 
mmm^mmm^mi ^vx. ph^4. o;6^e»9. 0 ©issT^^fcip^^nfe^fifi 

^t^^ib^ caiz^v). mmi> H^mz^^mmmmcDmv^^m ihi:)^zLrc. 
mmm^ mmm mm-^ h u ^^mmm ( p h 5 . 0 ) xta: h g :^mjmmm 
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Mi$imz\t. 9 6 7t©V<i^D>^W-h iu-->^ (Co r n i ng) ^fc^. Co 
s t e r mmm^) 3 3 6 8] ®^a:;H^T, 0. 2M Mmm 0. 1ml fc, 0. 

0 2 5M /^^->'x::ii/>s^T5>7Kit^ 0 . 0 8m 1 ^mmv. ^mmm^mm 
vTco z.<Dmmmmii^^>y^) >^vrcmmm. o. o 2m i t^m^vx. 470 

nmiz:^n^^ytm<Dm<\::^. Mu 1 t i S p e c t r ome t e r l:kB:^mmm 
m^a^ : V i e n t o] ^mi^^xmMT^^itlZ^i:)^ 

u^. mmmmt. 4 ? o nmjc:*3tts®^ig^, i^mximm-^'^^mmm^im 

^ (U:a.n-/h) tVXMmi^nio 

(^^mpH\z:idn^mmmiim^u. ^iz. mmBm^7Bmxmm^mm%m<. 
T-^xommi^H^n^x. mmBm(Dmmiz^v). mmm^(Dmm^^vrco 

pH5. oizxmmm^^m^vrcmM. ph4. o;6^b9. o(DpHi^mxmmv 
r^^mmmiz:id\^^x. r-^xBnmummmm^^^nfsi^^'Drco mi^mzu. mh^^^ 
mmmik^^v^<D\t. pH9. 0(DmmiiH^j^x7 Bmrnm^^^tiz^^m^^n 
rcmmmtz-orc^^. R)t^mth-^^B 1 7mmn<D4 7 0 nm\z:^n^mytm<Dmt,iit. t> 

T/S^O. 12X$>'=>rc. pH6. 0<DmmpH^WX7 B^mmT^:it\ZJ:r) 

^6tirc^mm\z'^i^^x. 1 7mmw:<D4 7 onmiz:^\,-f^mytm<Dmtiit. 0. oe 

pHS. 0{c:T^m«'l4€rSiJ^L'75:^:i:. pH5. 0:^>e>9. OODpHISffll? 

^aib:^#^«^t3*5ViT. -r-<TB^?i?&:^^i&ffijo^^$nfeo pH4. oxm 
m'r^citiz^^r)%^nftmmmu. m^^^rmm^^^^^tn^^^rcm. mmBmz 
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m^m^^^vrcmmmu. p h 9 . o (omm p h^#-^ 7 a mmm-r^ ^tiz^vn^ 
^tifzLmmm-c. 1 7mmWi<D4 7 0 nm\zmf ^mytm(Dmm. 1 . 2 t^^-dTci. 
p H 6 . 0 (^>^^p H^#T 7 sra^^f ^t\z^ y)^&nrcmmm\z^^^x. 

1 7Bfr^^®4 7 0 nmizm-f^^ytmomtU. 0. 7 ST^ofeo 
&s±(D^^i)^^.y^AV'r ^;P"7^^^X CF 1 ammu 1 i na veluti 

pes) I F03 0 6 0 i^tccfev^T. mmmm^mz^omm^n^y -;].^ 

yyh.^}^ -^^Vt^-T^X (F 1 ammu 1 i n a velutipes) IF0 3 

0 6 0 i^jc^v^Tt*, mtmm^kmz^r^. ^mcommiimM^n. phs. o^® 

PH9. 0©^^aipH^#T7BrBl^«t--5CltJc:J:D#e»tlfe^«?^ 

(Dmn^mx. phg. o<D:^«pH^#T7sr^^«t- -s^i^fccfctj^snfe^^^g 

(2) i^ai^OMl^f 

3(Difco)^±ML 2. 0fi«% m 1 0ml ^^tPMffii^^ 

-W'JC. xy:^i5^<Jr C:7^AU:^- ^)V7'>(^y. (F 1 ammu 1 i n a v e 1 u t 
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X:/n7; Ct^^-:?^;! (D i f co) :f±®»]> mm (pH5. 2) ; l 2 l-CTl 

#&n;fe^3l^^«^, 2L^©H:^>'^;7;ntfi5 0 Om l OH&|B^^#:^||ffl^:^l 

^X, 0. 14a«% (NH*),S04. 0. 3 6a«% K,HP04. 0. 0 2«»% 

Mgso4-7H30, 0. ioa»% (m^: 1. omm% cus 

04-5H20. 1. OMa% ZnCl,, 0. FeCl3-6H,0. 0. 5 

S«% C0S04- TH^O. 0. 5S«% MnC Ij,- 4H,0). pH9. 2 ; 1 2 

i^Ti s^mmmvifhco') 5 0 omi ^^5Bb.$e>{c2 s-CTs Bmrnmiyf^o 
nTSi^^^tt.^^as 0 6 omism-tjmi 3 1 Qo\j.m^>/^^7nm7 7 smg. 



(3) wmmmmm 

mm (2) TiiiiKsnTt^^^^MjE^tjab, mm^%it. 
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^iCDmmihizMvx. 5g mf^mm) (ddeae-±jiu-x v^^^ (s i gm 
a) s^^^jnb. 4'ci?3 ^^fimm.w\.fz.. i o^r^#ab> ± 

^-^Wb;rcO. IM U>^:^hU':7A^®?^ (pH6. 5) fc^Jnbfco #e>nfc}l 
-^^^^ 5 :a'rplJgm^f^bT. D E AE -ir;i/n-xmmc®^Lfei§' >/^i^M^^m 
^-e-i/bo #^tifeDEAE-ir;i'n-x^m^^. MEEJtilt^iTlHlJRb. AX^-^m,^^ 
>7KiC^UTMtlf #6.nfcMt>^^^^iiL. ^M^j^#J*#fc (^a«6 3 Om 
g. ^:t>filS7 3 2 6U. ^^yn^^Al l Omg. ItJgtte 6. 4U/mgiS7>A-^ 
K). /cJ::fe. .^jg^^t«^©;t;flfi«. M^iM^i^tl Imglc^bT, 0. IM "J >^ 
:^hUe7Am»l^ (pH7. 0) ImUd^^^-e-, -^ViT, #e»n^^?g^ 0. 0 
Iml^. 0. IM U>^:^hU^7AM®^(pH7. 0) 0. 0 8 9mU;i, 0. 
05M 2. ^-V:^V^^^y:r.J-)\, 0. 1ml (J^^iSO. 0 0 5mM) ^^Jp 
bTttSnT^SM^^i^^-^b. ^Ctli^cM'^i^iCOl.iT, 1513 (1) \zvm.(D^^ 
t.nmz. 4 7 0 nmtc::fett§®3fe^(D^{b^S!l^f §JliJc:.fcK),^|^^fe^^8e)fco 
MfB^MI^jl^%®;rK}^^{C-S)ViT. Fo 1 m-L ow r yjSfcJ: i5'>/\°t^K 

MiBDEAE-'fe:;Wn-XT#e>n7S:^tJ^lt;i^#j^||^^^$it7t^?^&,na t i 

ve-PAGEic^^u «^^»i^{3#e.n;^^;i/*, o. im ^)ym^v^)^iM. 

®?^(dH7. 0) -e2 0^^r«1igMM*^Lfco 0. 0 0 5M 2, 6-i^;>th 

4^5^:7xy-;K o. oo5m •t))^V-T%/y:iLj-)vms^. ooim /t^- 

>^x-I/>>?T5>(DVi-rn>0^§-^tJ>O. IM U>m:^hU':7Ai^®?^(pH7. 0) 
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EIlJC^-rcJ;-5JC. m^m^om^J^^. y^AV-r ^^y^^^X CF l ammu 
lina velutipes) IFO3060 l^^MlB (2) iz^i^tl^^m:^ 

(4) 4'#:7a:y-;i/:^:^>'y— ifCDM^ :t>^m^ U-^ h^yy ^ - (Q— k 

MiB (3) T#6n:^it^^itti6 3 omg§, 0. 0 5M hv^^mmmmm (p 

H8. 0) 1 Omnc^«?$-^, m^^iDl SMI C - 1 3 P CTHn>7^«/^ (A 
DVANTEC) ^fflV^T. i9^^t>^|^5&b, ^i^&#y^o 

mmmm 4 9ml^. FPLCS^X-t^A C:7t;1/'7>'T (Pharmac i a) 

^ffiv^T. 0. 0 5M h^j y^mmmmm iDH 8. o) : 

Q-ir:7Tn-X:^7^A C2. 6 x i o cm> :7r;i/-T>'T (Ph a rma c i a) 
W) izmiyfco ^^h-^ h U '^AtK^^^ 0 jO^ C) 1 M®M^^HTffiVi;/h^iB^ttiiSlc: J; 

ry:T^i^y—\£i:^zS^^yaLy~)V:t^iy^-^i I) s^mbfeo 4"l4:7xy~;i/ 
:^-=^->y-if I x^tt^ikyaL/^M^i^y-^ i i ®®:9-«.#e,nfc#^miif^{c 

t ive'PAGEm^<D/'%^-y:ii-uyi^rs.>\z^:s>mmm^t^n^^:iiiiz 
2, 6-z^^h^iyy:j^y-j\^^Mntvrcm'^<Dmmmmt. o. 2m ^j>m^ 

hU'i'^. (pH7. 0) 0. 8 9 6mnc, 0. 0 5M 2, 6 -i^p^ h^^^v- ^'a:/ 

-jmmm o . i m i ^^jnu. #e.nfc^^^<i:. mmm^ o . 
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0 0 4in 1 t^M^l^. ^^Btlfcm^mz-O^^X. 4 7 0 nm^cfefrt-S^^CD^-fb^ 

0 nmld^Stt'S®^^ (02 4'> A2 8 0) OO^Ybt*. #®^4'(Z):§'>A^^»(3D^>fb 
^^U. 4 0 0 nmiccfett^®^^ (02«t«, A4 0 0) CD^ibtl. #:7 ^3 ^ffi 
©HMSO^-fb^S^b. 4 7 0 nm{C*5tt§®^^ (02 A4 7 0) OD^-fb^, # 

ViT. n a t i V e -P AGE^(DA°^- >'a:nl/>>^T5 >{c:^§^tt^fitA^— CD 
A>H<&S^b:fe/&t, n a t i V e - P AGE^©^— ^Tix— r^U U T> h ^-feT 

'^i^tirc^\^y3Ly-)V:t^zy^-'^l commit. ^^»7. 5m 1. mtim2 5 0 
5U. ^^>Ai^MM5. 4mg, Jt«#4 6 3. 9 U/mgiS'>'/t^^MTa&ofeo * 
^^y:cy-;V:t^->y'-^I I (Z)H:9'«> ^^fil O. 5m K mtims 6 3 0 
U. ^r$^>Ai5^M«4 1. Omg. lt^^88. 5 U/mgiJ'Wti^WT^ofeo 

(5) 4»ttr7x/~;p:e-^e^^-if iRtX»fft:7xy-;v:t4^>/i$^-if I i<Dmm 

(3) 'vm^tiftfp^yx,y—)v:t^zyy—'^i(D^mnmm^. o. im m. 

it^h^J^A^^tSO. 0 5M hUXi^mMW?^ (pH8. 0) 1. dmlizmm 
$ii-feo #6»n;fe:gt»^, FPLCv-X-T^A (77;i''7->T (Pharmac i a) & 
§fflViT> 0. IM :^'fb:^hU'>A^'^tyO. 0 5M h V 7.m.mmWM inH 
8. 0) T¥^{bbfe^a^S :-fe:7r^U;i/ S-lOO HR;Jt75A CI. 6 X6 0 
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cm. yrJl^-^i^y (Pharmac i a) 1&.m} izmvr^. -D^^. 0. IM mt 

-^-hv^A^^tso. 05M hvxmmmmm (pH8. o) ^m^^Xs mmitj^A 

yJ^^m3iZ^To 0 3fc43ViT, 2 8 0nm(ccj3tj--f.®^^ (03f. A2 8 0) <D 

A4 7 0) (Dmm. ^m^^ommmi^o^mt^^-ro 

^^ya:.y-JV:t^iyy-'i£l<Dm^U. m^ntcm^lZ-Dl^^X. 4 7 0 nmt;i*3tt 
^2, 6->^^h=^iyyx.y-A},zMT^mmf^^<Dmmt. SDS-PAGE^OOA 

^-y:^=^i^>z^rs.>\z^:6mi^m^^. s d s - ? AGE^<z)i7-^'>-^ij u r 

> h:/;i/-^fet Srff^^d ^liifcck D^^^tifeo s D s -PAGEmon^y^L-u 

>z^r^>\z^^m^m'&Rzs^-'^zy-:/v^jr>h^)v-m^<Dm^.m-'<D/^> 

2, h:^-'>>^a:y-;V^^»ib;fe:®^CD^m?g14J*, 0. 2M V >m± 

hU-^A (pH7. 0) 0. 8 9 6mnc:, 0. 05M 2, 6 -i^^ h^i^y x./ 

-)\^7i^mm 0.1ml ^mmi^. mmmm^%. n^^nrcmMmmt^'myai/-)\. 

:t=¥zy^-'ifl<Dm^ 0. 0 0 4m 1 h^M^V. mtircm^mz^D^^^X. 4 7 0 
^^tr-fiffi 1 5 3 0 U, mi^>Ai7MMl. 6mg,Jt^tt9 5 6. SU/mg^^^^^^ 

— mm (3) T#sn>^4"tt:7xy-;i/::t4^5>^-if I i cd^^i^m^^, o. 

IM m.<t^hV^A^^tSO. 0 5M bUX4i^«?g^ (pH8. 0) 1. 5m 
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I izmm-^'itrco ^^^nrcm^^. FPLC->X5"A iyyJU^z^r (Pharmac 

i a) ^fc^D ^fflViT. 0. iM mt-^ho^At^^no. 0 5M hvxmmmm 

^ (pH8. 0) T^^'fbbfci^a^ : ii:7Ti57U;i/ S-10 0 HR^^A CI. 
6X6 0 cm> 7r;i/->r->r (Pha rmac i a) *fcM) iC#^Lfe„ OViT, 0. 1 

M mh^h^j^A^^tso. 05M hvxmmmmm(vH8. o)^m^^x.m 

A^m4\ZmTo 04tC:fe(riT. 2 8 0nmJc:fett'5®3te^ (044^, A2 8 0) OD^ 

4 7 0) cD|5|b«> #®:«-'=f®#m«tt®mfc:Sr^t-. 

2^!iBJ©t>147a:y-;i/:^:^-->^-if I I (Dm^^. nBtlTcm^iZ^^^^T. 4 7 0 
nmJc^nt§2. G-i^y^h^iyy^.y-MzMT^mmm^O^m^t. SDS-PA 
GEm©A°^-:7ai^l/>i^T^>'(Cj;^^14^fet,SDS-PAGEmcD^-"T$^ 
- U U T > h ^:^ff;S:5^1^:fc<fc^9^^$nfc„SDS-PAGE=^0D/^ 

2. b4^>':7a:y-;U^^K^b7S::^'^©^^ffi14Ji, 0. 2M U 

hU'i^A (pH7. 0) 0. 8 9 6mUcO. 0 5M 2, 6 -z^^h^z^yaiy- 

)i7mm 0. imi sr^jpb. mmmm^'<%. n^tircmmmmiz^^yaiy-^i.^ 
^s^^-^i I (om^ 0. 0 0 4m 1 t^m^v. ^&nrcm^m\z^\^^x. 470 
n mizmf^m^m(Dmhizj^ 0 mm-r^ z.hiz^v) ^abtco 
mmm^^^v. mmm^\z^r)m^-^tircm^^s ^^y:i^y-)U:i-=¥>^y—'i£i 
itVTmf\^vrzo mnrz^^yx.y-)],:t^zy:y-'{fi lom^^t. ±^mi 1. 

5mK mtjm7 42U. m^y/^^^MMS. 3mg. itfS^l 4 OU/ms^y/-^^ 
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mi 











(mg) 


(U) 




(%) 










778 


13100 


16.8 


100.0 


DEAE-ir;pn— X 








110 


7326 


66. 4 


55. 9 






-f 


I 


5. 4 


2505 


463.9 


19. 1 






-f 


II 


41.0 


3630 


88. 5 


27. 7 


±y T i7 V S-IOQ HR 




-f 


I 


1. 6 


1530 


956.3 


11. 7 






-t* 


II 


5. 3 


742 


140.0 


5.7 



(6) 4'ffi>'3:y-;i^:^4^>'3^-if I I lomm t^:t>^m^a'^h^^y^- (d 

mmmmmi<D (2) \zmm(D:^mtmm\Zs mmm^m>^\^nio mi^^nrammm 
lit. ±m-m4 0 0 om K mijm2 e s o ou. m^>/'^^nmi i s smg. itm^ 

2 2. 5U/'mgi57>Ai^KTa&'Dfe. 
m-^nrcmmm^. mmm m^o^ : D i a l y s i s memb r an e. S 

i z e 3 6 mytmm (wako) ^m)) jc. 2 s om i r-Dxntco n^nrzL^a. 

— tfzi— ;i/^(3Ati, iT'fc:. ^Ui 2 o gCD3j^Ux5^i/>^Un— ;U2 0 

(TOMY) D-^-No. 8. ID <£JlViT4t:, 1 0. 0 0 0 lU^lCX 2 0 

^j^mm'L-s^mvT. ttm^m^vrc. ^i%>hnrcmmmmmmu. ±^m2 2 9m k 

:bflfi9 8 14U. ^iS'>A'i^Ml 9 3. 6mg, Itfilft 5 0 . 7 U/mgi5^>Ai^S 
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mmmmmmmm^. o. osm v>m^hvoAmmm (vh7. o) izmvt 

4'CT-Bi6^tlfb^Co /hM«3^}^^PM,« Ch^- (TOMY) ^M. D->S^-No. 

8. 1] ^ffiViT4"c. 1 2 0 0 oiufefcTs o^mm'L^^mi.rc±m^. ^p°p^ d 

isposable syringe filter u n i t Cir;Pa— 

0. 45 urn. TYn>^v^ (ADVANTEC) SfflV^TJijabT. ^ 

MlSJt?^ 2 2 9ml<&. 0. OSM U >SI:^ h U "^Ai^®^ (p H 7 . 0) T¥ 
It^bbfeDEAE— fe;i/n-X:^7^A C^'^V (S i gma) ih^. 2. 6X6 0 cm} 

i^y-ifl I #e>n:fe^tBM^fcOViT. 4 7 0nmJc:fett^2, 6-v? 

;^ H=*^^>:7a:y-;V{cM-r-g.^^?Sffi<i:,SDS-PAGE=^<DA-^-:73:nl/>>?T 
5 >tC<fc ^^tt^fe t ^ff ;^ 5 i fed; ^Jt ^ tlfeo 

4'14>'a:y«-;i.:t^^>i$f-if I i I fc^V^T, D E AE — fe;i.o-X;j!7 ^AiJ' n V h 
y^>'^-©i5'D-Thi^^A^06fc^t-o ®6fc:feViT2 8 OnmfCcfefrt^®^^ 
(06 4>. A2 8 0) (Omm,. ^m^^(n>^>nif%M(Dm\:.^7h\.. 470 nmiC 

^tt'S®:)^^ (^6 4', A4 7 0) (omc\±. ^mii^^(mn^>^<om\i^7kt . 

hU»:7AM«f^^ (pH7. 0) 0. 8 9 5mlfc. 0. OSM 2, 6-5^^ h^.^^ 

yx.j-)vimm o. im i ^mjpu. mwmmi%. m^tin.mmmm.t.m^m^ 

0. 0 0 5ml i^^i^b, %^f\tzM^m\ZrD\^-Q^ 47 0 nml::*5tt-5©^«®^ 

m^tlfz.^^yaLj-)\,^:^%y^^Ml I ioH4>«. 8m K i^:^-!®! l 
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6mg, itJSttS 0 3U/'mgiS7>/>^-57g>^a5-p^^ 



0 5M hux*t^i^®^ (pH8. 0) Ax:'i^-mmmvrc. m^^ d i 

sposable syringe filter un i t C±JUa—7,'r±^—h. 
0. 45tim. THA*>5^yi^ (ADVANTEC) tt^] ^fflV^TMiSL'T, ^^i^ 

mmmm 21. Sml^, FPLC>'X^A(:7r;Ux'>'T(Pharmac i a) 

am] ^ffiv^T, 0. 0 5M hV7.mmmmm (phs. o) x^^it^nrz.m^^ : 

Q— k:7r n-x*^A C2. 6x10 cm. :7t;Vt>-T (Ph a rma c i a) & 

^2, 6-i^}^h^>^yx.y-MzM'r^mmm^t. sds-page^®/i^-:7 

•f> A2 8 0) O^Yt:«, ^m^^(D^>/'^^nm<Dmt^mh. 470 nm(3:fett'5 
Sfc3^^ CEI7 4'> A4 7 0) (D^>fb«, #H:J>4'®^miS#cD^'ft;^5^-ro 

2. 6-5^pth:^->^>r:j:y'-;i.^®M<i:b;^c^^®^^?S14«, 0. 2M U >m:^ 
hU'^i:.^®?it (pH7. 0) 0. 8 9 5mltC. 0. 0 5M 2, 6 ->?^ h^^v' 

7xy-;^7K^^^ o. im i <£r^ipb. % ^nrcmnmm t^mm^ 
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0. 0 0 5ml h^m^V. ^^^nrcm^miZ-^l^^Xs 470 nmtC^tt-S®:)^^©^ 

H9fB4'tt:7xy-;i':t^i>iS^-if I i o. o 5M V^m^hV^J^m. 

mm (pH7. 0) {C^LT4t:, smmmmi^Tc. D i s po s ab l e 

syringe filter unit i±)l^u-XT±:^-h. 0. 4 5 tim. T 

\^;t>^y^ (ADVANTEc) ^ffli.iTj«igb. ^mm^m^vxmm^n 
fco ^i^^tifcmm^. 0. 0 5M v>m^hv^Ammm (x>H7. o) T^it-fbu 

feDEAE-'fe;i'n-X*^A (S i gma) 1. 5X5. 5cm] 

#b;^oOi.iT> IM *t'fb:^-hU'>A§^tf 0. 0 5M V>m^hVOAmwm(v 
H7. 0) ^^Vix. MIB;*f^Atc:®«p^n:^it«tt:7x/-;w:f:^e^i$^-if I i i 

h4^>':7a:/-;i.tC^t-§^*«'[±a)iiJ^i:.SDS-PAGE^CDA°^->'a:-l/> 

>tcJ:§igf^^^t, SD s - p AGE^oi7— 7$x-:/U U T> ^-fe 

i^ff -5 CliitCj; O^^^tlTfeo SD S -PAGE^CDA^-:7a:- I/>S^T5 >ic:J: 

n;^o SDS-PAGE^(Dij7-n<^v--:/utj:r>h>'';i.-^fe©^;^, ^-©a>h 

h Cn-- (Corning) ft^. Coster (^mmm) 3 3 6 83 (D 

^x.M-c.o.2u u>mi-hvryAmmm(pH7. 0) o.nsmuzo. 

05M 2, 6-z^;<h^zyyx.y-JU7mm 0 . 0 2m 1 §^ipUT. S^^l^^ 
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#, n^nrcmmmm^mmm^ o. o o 2m i t^m^v. ^(Dm^^Btircim^ 



^2 















(mid 


(U) 


(U/mg^>/ti7H) 


(X) 




194 


9814 


50. 7 


100.0 




3. 6 


1102 


303. 0 


11. 2 




1. 0 


115 


117. 4 


1. 2 


DEAE-fe;i/D— :^ 


0. 6 


242 


423. 3 


2. 5 



yjmm^a^hCf^y^-lZit. FPLCi^X^^A iy T JU-^->r (P ha rma 
cia)^m^m^^X. 0. IM m.4ti-h^J^A^^tS0. 0 5M hUXiimi^ 
«f^(pH8. 0) T^^'ftIbfcmia^:"fe:7Ti'U;W S-100 HR^^ACl. 
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6X6 0 cm. yrJl-^i^r (Pharmac i a) ^MV^^, 

c i a) ^fc^) ^fflv^T. 0. iM m^i-hv^/^^^no. 0 5M h^jxmmm 
(pH8. 0) ^^m^thrcm^^i^yri^vjv s-i o ohr^&^a ci. 

6X6 0cm, yyJV^i^r (Pharmac i a) izmvrc. 0. IM mit 

i-h^j^A^^tso. 05M hvy^mmmmm (i>H8. o) ^m^^x. mm^^A 
7kDa) &^n-e'n#^T^jjnb. -^-n^ncD^m^Sfi^aiMbjto 

^»Jl<Z)(7)T#^n;^c4"I4>'xy-;i/:t^>-iS^-if I i KD^m^.y 

a^-ifl I l(Dm^ (^^ai2mK j^:^^lff2 6 2U, m^>Ai7mm3. 8mg> 
it?g146 9U./mg:^>Ai7M) ^, ; u 1 t r a f r e e (^mmU) -MC 

3 0. 0 0 ONMWL Filter Un i t UU^J^T (MILL I PORE) & 
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^^nr:immm O. SSSml^. flSS=S:-fe:7T7*-/:57XG-10 0 tr-^zy^ 
A n^-t-^^ x>5>— X (Ame r s h am Biosciences) 

0. 0 5M U>m:M-UC7AMtf^ (pH7. 0) -TS^itVfct! (2. 
QXQ 0 cm) \Z^Vrco 0. 0 5M U h U f^AMtf^ (pH 7 . 0) 

MfE^OJSac^^/li^M (^^S^7 3kDa, 6 1kDa. 4 7kDa> 3 7kD 

hif'pJ^^m2\Zm'to 0 9tc43ViT2 8 0 nmfc:*5tt-5®:5fe^ (igQ^J. A2 8 0) 

A4 7 0) ^®4>4'©#^^tt©^'fb;^^f , 

2, 6->^^h^r>-:7aiy-;i.^S®^:bfe«^©^^Mtt«, 0. 2M U>m^ 
hU'^AM®^ (pH7. 0) 0. 8 9 Smite. 0. 0 5M 2, G-v'^h^^-v- 

0. 0 0 5ml t-^m-^ly. #e>n;tM'&t|{c:^ViT. 4 7 0 nmJc::fefrt^®3felg<3D^ 

•€-OJ^m> ^'ttr^jiy— ;i/::r^5^iS^'-if I I I ©:$^^«tiJ^4 5 kD aTab-=.feo 
S&ia^Jg^^d 1 © (5) Tf#&nfe4'ft7jiy— if I, •t'l^r'acy— 
^S/iJ^— if I I ]5:tKtulB^ii#y 1 (7) •^n^tlTc^'&.y a^y—)V^^iy^-^ I I 
I ©-^n^'tl©^^ 5 M 1 i:, i$)'^«-T'-:<7- CT-x-i^^A A*-r:rii-^X>>'-X 
(Ama rsiiam Biosiences) '^^u^ : LMW c a i i b r a 
tion kit) 1 5 fil t^nmiZl 2, 5% SDS-PAGEfC-pbfeo S 
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DS-PAGE^oarVl.^. 2. 5% T r i t o n (^^®;^) X-lOOS^tfO. 

iM v-^m-rhv^M.mmm (i>H7.o) rp-^eo^mmmmi^v. ^<D^^. im 

P^m^L.. ^^ffl^^ CO. 5gCD>^— Tv'~yuUT>h>^;i'- R2 5 0^. 50 

omi(D^^ y-j\,t 1 0 omi <Dmmt(Du^mm (6 0 0ml) izmmv. #sn 
nim^mm^m^-c:t>^m7Kx±m^ i o o om i \zmm^ iz. mm.mmm:<D^A^ 
STdiitcj^D^fi^ff^^ofeo ^(DWi. m.^mmm C2 5 omi od^^s^ y-)vt7o 

m 1 ©S^^i©^^^^ (3 2 0ml) ^mm-f:t>^m7KX±m^ 1 0 0 Om 1 fcl^ 

y-JV:t^>'y-^I I33:Wtt:7xy-;i.:t^v'iSf-if I i I ^n-?^n^*.#-'CDn 
> FSr^U^feoMIBS D S-P AGEfefcck^2^^gg(D4itt:7xy — I , 

^m\t. ^n^*n2 8kDa. 3 5kDaS:£X4 5kDaT^o^„ 



3 ^myx.y-Jl:t^zy^^'^Utp^y:j^y^jl,^^^^^^^j_ IRZS^i^ 

M^£C(c:feV:^T. MWI^^bT. pHfcJE&CX. 0. 2M i^U i^xK^-fbt^ h U "^Ai^ 
®^(pHll. 5, 10. 5S:tX9. 5). 0. 2M h V xmmmmm (i>Hl 0 . 
0, 9. 0. 8. 0RZS7. 0), 0. 2M V >m^hO^Ammm (i>H7 . 5, 
7. 0, 6. 5. 6. 01RZS5. 5), 0. 2M Wm-^ hV ^AMmm (dH 5 . 5, 
5. 0. 4. 5. 4. 02&tJ?3. 5). 0. 2M zy>mmmmm (pHS . 5, 
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3. o:^n2. 0) ^m^^tco 

ml ii. M$&M^t^0^^^nti^ 0. 88ml<h, 0. 0 5M 2, 6 ->?pC h^t^i^r^ 

xy— ;P7K^?i^ 0. imi i&^-ri5^o^a.^y h^izx-t^m-^i^. ^%&nrcm^ 

m\z^^^X. 4 7 0 nmJc:*3tt§®^^^<D^<b^^)'^3tSth Cv^i'Xn ( J a s c o) 

am, : v-5 3 oD ^m^^^xmrn-r^^nz^y). mmmi^^wmvrcio 

— ;i/^SK^ibfe^-&coMiSic:*3ViT. 0. 0 5M 2, 6 -i^^ h4=->':73:y— ;i/ 

7K^^©f^t> D Jd. 0. 0 5M :r;H — rS./ya^y—)V(DZ^;<^)[,XM^iy}^m 
M^fflVi, l^il©^f^§ff;5:Vi, 4 2 Onmfccfe^t-Sg^^^OD^ib^M^-r'&ilifCJ: 

SMibfe^-g-Of^ttfefc^feViT, 0. 0 5M 2, 6 -v'^ h:^->':7xy— ;i/7KI§^ 

®f^fc)D{c. 0. 0 5M /'i^-yx.-uyi^T^yTKmm^m^^^ mm(Dmi^^nu 

:fe«'&2Dg?«i5fe{c:*3ViT. 0. 0 5M 2, 6 -i^pt b:^^->:7x>^-;V7K^?^0'f^t)?) 

(c. 0. 0 0 5M >^^)>:ffji'yi^><DjL^y-jmm^m\^\ mm(Dmi'^^ny3:^\ 
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m:km^^ 10 Oh vrcm^o^^Mmi^^^To ^rcs mio :^zsm 1 1 (D^n^mz 
:^h^zyy:i^y-)i'>s:mMtLxm^^_rcm^. mmpmt.mB. 5-7. 0. 

b^$/:7a:7>-;i/^gSibTfflti;t:^-g>, M31pH«. 5^5. 5-6. 0. :tJ]^h- 

Ts.yyaLy—jv^mMhhxmi^^rcm'^. mmpHUs m^. 5 — 7. 0, /^^-y 
^'^ya^y-)V:t^zy^-'^i 1 1 L^mniKDKmz^x^^x. mmmhvx. ph 

t;:iic;cDT> 0. 2M ^i^U>'>7Jcmfb:^^U'>AM«^S (pHI 1. 5. i i, i o. 

5. loms^. 5), 0. 2m hu;^ii[mi^®^ (phi 0, 9. 5. 9. 8. 5, 

8, 7. 5^t;C7), 0. 2M U >i^:^ h U (pH 7 . 5, 7. 6. 5, 

6, 5. ^mSb). 0. 2M S^^:^ h U (pH5. 5. 5, 4. 5. 4 
SltKS. 5). 0. 2M ^^)>^>mmmm (pH4, 3. 5. 3. 2. 5JtaC2) 

2, HU|B^»J 1 CD (7) l?#e,tl^ 

4'i4>'a^y-;i/;t-c^r$xi§^-if 1 1 1 (om^ 0. 0 4m 1 }i.mmmmm<D\,^tni)^o . 
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8 emit. 0. 0 5M 2. 6 h^z^y a^y -J^T^mm 0. 1ml t^-^^ 

^a:^^^y hrPizx^^m^v. m^nrzm^miz'Di.^i:. 470 nmiz:^n^^^ 

m(Dmi[:^^^^mw^ Ci^i-Xn ( J a s c o) : V- 5 3 OD ^fflV^T 

:^>'>h-T$y:73:y-;i/§SK<i:Lfc:^^. mmmmmi<D (7) T#6»n 
fe^14:7xy-;i.:t^>.^-if I j i (^m^ 0. 0 0 5m 1 MIBM«f?^CDV.-rn 
3&^0. 8 9 5m It. 0. 0 5M ^JV h~r ^ y y :cy-Jl.<Dz^^^j],^j],^^.^^ 

mm 0. imiii^^^^t2^a.^y ^'^i^x^^m^h.^^nrcm^miz'Di.^x. 

4 2 0 nmfc*5tt§^3fe^®^ili^ri>^^^th Cv^i-Xn ( J a s c o) S:®, : 

v-5 3 0) ^mi^^xmrn-r^^tiz^v). mmmm^wmvrco 
^'^^-yx.-u>z^r^>^mmtvrcm^. mmmmmicD (7) xn^nrc^m 
yx.y-)v:t^iyy-^i I 0. 0 1ml wmmmm<D\,^mi)> 0 . s 

9ml 0. 0 5M n^-y:x.-U>i?r^>7mm 0. Imlt^x-^i^D^ 
h^\Z-X%^m^\^. %^tircm^m\Z^\.^X. 470 nmJc^fett-S®^^©^ 
Yb^^^^te^^th Ci^-vxn ( J a s c o) ^a^, ^^rg : v - 5 3 03 ^m^^^xmi^t 

'>U>:^;U>S^v^>^«^tb;^c:©^. tulBIIMMl® (7) 1?# S tlfcfft :7a: 
;P:t-4^>-3^— t? I I I (DM^ 0.02ml .h, Stf|Bi^if?^©ViTm^ 0 . 9 6 m 1 t . 
0. 0 0 5M zy^)>-^)V^-J>(DX.d^y^}Vmm 0. Q2mlt^-?^^u^:^^ 

y hr^izx^^^u-^i.. niE>nrm^m\z-o\,^x. 530 nm\z^n^\^%m<o^i\:^ 

^yefemm Ci^-vxn ( J a s c o) ftM, ^.a^g : V- 5 3 0] ^fflViTaj^f^ ^ 
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Ell 2iC^$n^J;-5fC, 4'14:7x/-;i/:t=^^e>^-if I I iJtt. 2. 6 



X. 0. 2M ifVzyyTi^mt-^hv^Ammm (pHi 1. 5). 0. 2m hux 

(pHl 0. 0, 9. 0RXS8. 0). 0. 2M 'J h U '^AM^^ 

(PH7. OROte. 0), 0. 2M g^m:^^UC7AM«f^ (pH5. 0Jt(y?4. 0)> 

0. 2M ^v>'>mMmmm (phs. 05^0^2. 0) ^^vi^o 

mmmMmi<D (5) T#sn;^4'1t:7xy-;i/:t4^v'y— if i, tti'i4:7xy— 
4^$/^>-if I I :&.xsmmmmM 1 © (?) -e#s>n;t4"i4:7xy-;v:r^ix^-if I I 

I ^n^n<Dm^ 0. 0 2m 1 t&IBM^?g®ViTn35^ 0. 1 Sm 1 -Ji^P-^b 

T. 3ox:ximmxit2omm^>=¥sL-<-hT^^t.iz^i:). mmm^ffrji^rz. 
oviT. MM3a^(D*fgg^^?^ 0. 0 2ml tmmmmm 0. ssmia:, 0. 
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0 5M 2. 6-z^;^h^zyy:iiy-JV7iimm 0. 1ml t^. ^^-i /7U^a.^y h 

ytmm- c>^-f (j a s c o) ^m. v-5 3 o] ^m^^xmrn-r ^^i^^z 

mnthrci^^},z:^\,^X. 0. 0 5M 2, 6 -i?^ h:^->>'x/-;i/7j<^?^®'ftt:) D 
JC, 0. 0 5M A7-:7a:-l/>>?T^>7K^^^^Vi> l^ltOD^f^^fr^Siti, |W|D 

mmi^^ 1 (u =L-^y h) t vx^mvtco 

n-e^n^To 013, EI 1 Amsu i s^n-e'ntc^^vix. ft^^^sit^ i o o 
\^fz.wm^^^X7sct. sfe. 013, 01 4jtrK0i s^n^'n^c^v^T, 

A23:^^B«, 2, 6 h4^v':7 3^/-;i.$SMt bfe:©'&^^b, n^;i.CS;D?D 
/^^-:7x-l/>^?T$>§SICi:b}t«'grSr^To ^Sfc. 013. 0142SttK 

(^^-^^ pH7. 0-10. Qx^'^x^Xi. mcXWimzni^. 7 5 %jj^_hoffi^^# 
^tt;^>^*«j#$nTVifco *fc, 2 0 ^r«mao«-g-, phs. 0-9. oT^^-eabo. 

PH6. 0-10. OT^^T^D, ^;^«i4fc^U 7 5 %£^±CD)fB^^#?g 
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w^m^tixvifc, sfc. 2 ommmm<Dm^. ph?. o~i o. oT^^tT^D. 

pH7. 0-11. ST^^T^D. a^^cS-tttC^^b, 5 0 %£;^_bCD>fi^^#?£#jJ,t-^ 

m-^nxi^^Tco ^fe, 2oi^^^ao:^^. phs. o~io. ot^^t^^). 



in > 



5 '^^yj:.y-;\^^^z^^-^l^tp^ya^y^ji,:t^^y^'^l l^^ZS^m. 

^i^y-ifi i:s:tKMissi»jicD (7) T#e>n7t4'tt7a:y-;prr:^^'>^--if I i 

fi^J^o;feo ^#:6*Jfc«. mmm2%\zU^^oiZ. : Pha rma 1 y t e (p 

H3- 1 0 ;:7r;Wi^T(Pha rmac i a) ^M) ^ V )ir B. H4'fc|^^b. 
3g?5fe^T>^nr>i,;5.0fN. N. N'.N' -^h^ >^^Jl-JL^U>i^T ^> (TEM 

ED) ^^jnf i^ii^5%®3i?uTt^u;i/T$ }^yA^mmur^o mm 

mtv-T^t. 1. OM 7Jcm<b::^^u>:7A7X^^s:l^^^^^bT. 0. 5M mm^m 

OOIM A^->'xnl/>>'T^>^-^tfO. IM •J>^^hU'^AM®^(pH 
7. 0) ic. ^m'^(D^JU^mmv. se:t{cJ:DfT>a:^^o ^m^cDSajt 

X y -;i.:t^i^i$^-if I.fpmyx.y c^^v-y— tf I I }SttJ?4«# >^ X y - 
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7x/>-;P:r^>.3^-if I I ^n^n. 7. 4. 6. SRUe. 



I icoviT> "tti^nommmm^. m>^<Dum^n' (2o> so. 4o. so, eo, 

7 0. 23:1)^8 or) TfCT. ^n-^ngij-ir fcfiij^bfeo 

*#:6<Jtc:«. 2, 6-i^:^h^zyya^/-J]^^mniiLxm\^^^m^. ^^^a-^y 
hVy=L—i^^ W^UyirT./'^^-tZfu^^y^yn—'^V'r^ H (P o r e 
xBioProductsInc.) ^h®] 4'. 0 . 2 M U >^:^ h U 'i'Ai^lS^ (p 
H6. 5) 0. 8 8m It, 0. 0 5M 2, & --J^V^i^y :c/—)V^mm 0. 

0. 0 2ml iz^m-^i.. %<hnitM'^m\z^\^-x. ^Kmumzx^^mKm^nu 
■^feo ^om. #e>njfeMjiS^{c, 2M ^^)iy>mmmm {vhz. o) o. i 

0. 0 5M /'^y-y3L-v>-j7^>ymm^m\f^xmm\zmvf^ 
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%^tirciKjt-mmz-o\.^x. ^ytytmm- i^^^xu c j a s c o) ^m. ^ 

ia^S: V-5 3 0n;iJ;D. 2, 6 ->?p^ h4^e^y'x/~;i/^^M^: L?t:©'grS:r/A^ 

1 0 0 iivrcmMmm.x^To ^Tc. mi 7Rz^mi 8(D^n^niz^\,^T. /t^ 
2. ^-^J:^v^i^V3uj-)\,^^m,}i\^xm^^tzM^. 2 o~5 o-c-e. 

l/^;'b:^'&> 3 0~6 0'CT«:;'c«14fcMb, 6 0 %|^±CD*iM^'I4^^bTVi-g> Jli/O^ 

6-e?^h:^^->>^xy-;P:^S^tbTfflV^;fc^'&, 3 0~6 0'CT.«;^^'|4JcMb. 

4 0-7 O'er. S±?gftJC*fU 8 0%^±OffiM^'|4^WbTVi§::<fcj&^l3;&^ 

— ;6r,Mia^JgMia5(7)T#6.nfe4'<47ac/— ;i/:^-:^^>^y— if I I I JcriJViT, 
M^CD^a^^fJ: (2 0. 3 0.40.5 0,6 0.7 0. :R:tK8 Ot:) TJCXaiJ^b;^, 
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0. 2M V>m-^hV^Ammm (DH6. 5) 0. SSmlt, 0. 0 5M 
2. 6->^pt h^>':73:y— ;i/7K^?g 0. Im 1 i&^-a-L, #6n;/h^i'&i^jcoVi 

>35^7jcTi o^&i::#iRb. pm^^^#/s:o n^nrcmmmm o. o 2m i t& 

SiS^jStJt^IOViT. 4 7 0 nm\z:^n^m^m^^ytytm.m- Cv'-vXn (Jasco) 

^Mtvrcm-^iz^n^. o. osm 2, 6->^;j^h^i/:7xy~;i/7X^^©'f^t)D 
fc. 0. 0 5M /'^y-yx.:=.u>i^rs.>7i(imm^m^\mm(Dmi^^m\mD<. 

^(Dm^. mi 9\z^'^n^^v\z. ^myx.y-)\^:^^>^^-^i i i<Dmmum 
2, e-z^^h^s^yx.y—jv^mntvxm^^rcm'^> 2 o-^-s ox:xM:f^^^ 
izMv. 7 o%&s±<DmMm^^miyx^o. n'y-yj^:=-u>>^T^>^mntvx 
m^^rcm-t. 2 o~6 o'CT«;^:Stt{c^b. q o%&,±(DmMm±^m\^x\f^^^t 
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mmmmmi<D (5) 'T^^nrc'^^ya^y-jvt^zy^-^i:5c\t^myaLy-)i^ 

^^i^^—^I I(Dm^ 0. 0 0 5ml m^<DUm (2 0. 3 0. 4 0. 5 0. 
6 0. 7 0. RtXS Ot:) TfcT. 0. 045ml®0. 2M V>M'^hVK7AmW 

m ii>H7. 0) (^ao. 0 0 5ml) ffT. m^<Dmm (5. 10. 20. 40. 
2, Q-i^^v^%^ya^/-)v^mnii\.rcm%. ^^m^nt^-oTdmmmm 0. 

0 2ml<J:. 0. 2M U h U (pH 6 . 5) 0. 8 8mlt. 0. 

0 5M 2, Q-z^:Kh^-^y3L/~)Vimm 0. 1ml t^. ^r'l'iJ^D:*^^^-/ h 
'^'JvlT+ia'ii'&b. #e»tlfcM'&«^i3"QViT. 4 7 0 nmJc:fe^tS®3felgO^'fbS:4^^ 
516^th Cv^irXn (J a s c o) %hM, : V-5 3 0] ^^^^^^TSiJ^T'SCliic: 

0. 0 5M ^-^^-y^L-vy^pr^yimm^m^^^xmmizmw^nm^.n 

C<. 4 7 0nm^C:fe^tS®^^|P®^^b^^B!l^t-S^l^:{;:J;l9. ^m^tt^fNffib;/^:, 
3^*3, 4 7 0 nm{3:fefrt^@^5tS^. 1 1 iiSD^ii^^^S^ 1 

(U : OL-y h) i:bTje^bfco 

PH9. 0J3:fefrt'5i^SJgft$:^je)S:l^.MIHpH7. OtCcfe^tSM^!La©f^t)DiC. 
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^i^^—^l I(Dm^ 0. 0 4 8ml$, m^<DUm (3 0, 4 0. 5 0, 6 0, 7 
0, 35:tK8 CC) TtCT, 0. 012inl©0. 5M h U (p H 9 . 0) 

4'1?> a>«f®^^(5, 1 0, 2 0. 40. i^rj:6 0^m) ■i>^a.^-hT^^iilZ 

m^^. 0 2 0^lX|iI2 1 iz^tl^tl^to fSi^. 0 2 0^:2X02 1 iZ^\^^T. m±m 

m^ioot {.ramMm^mik-c^r. ^ft. 020 Rum 2 1 o^n-g^ntc^sv^T, 

/Wl-A^a?B«, pH7. 0f;:*5tt§M^^tt^^L, /WUC:RafD«, pH9. 
A ^ - :7 a: :r k > >^ r ^ > ^ i b :® ^ & o 

*5tt§i^s^^i4ti, mK^©^M{c*5ViT, so-c^T, m±mmzMvx. 8o% 
s^is^— if i©pH9. oiz^n^m^mmt. imm^^ommz^i^^x. so'c^t, 

^rc. 02 1 JC^^n-BJ^aJC, 4»tt:7x/— ;i/:t4^>'^-if I ICDpHT. OiZ^ 

n^m^^mt. imm'^(Dm^\z^\^^x. so'c^t, m±mmzMvx. 9o%&. 
±omMmwm^^mi.x^^^;itmt>f}-^^r:io ^rc. ^myx^y-ju^^iyy^-^i 
opH9. o{c:fett§i^^^i*«, imm'^ommz^i^^x. 5ox:^x\ m±mmz 

*fbT, 7 0%&,±a:)nMm^m^^mvx\.^:^:itif)itD7b^'Drco 

pH7. 03^atpH9. 0O^n^*nJC*3(.iT, 4'tt>'x/-;i/:t^>'i$f— if 

1 1 1 (om^mm^m^rco 
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^my:cy-JV:t^i^i$^-'\£l I I®pH7. 0 
IB^JE^WJl© (7) T#e»nfe4'14:7x/-;i/:t^>'i$^-if I I lOlH^ 0.012 

5m 1^. m^<DM.m (2 0> 3 0. 4 0. 5 0. 6 0. 7 0. mS8 OX:) TfcT. 

0. 0 3 7 5ml<00. 2M U >m:^ h U -^AMtf^ (p H 7 . 0) (^«0. 0 5 
ml) ffT. a>«?(DBtPBl (5. 10. 20. 40. :SLZS6 0^m) -i >^zl^— hT^ 

2. Q-i^:^h^->yx,/-jv^mnti.rcm^. mmm^nrsi^rcmmmm o. 

02ml 0. 2M >m±hVOAmmm (vH6 . 5) 0. 88ml. 0. 
0 5M 2, 6-i^;<h^>^y3Ly—)\^7Kmm 0. Im 1 hfp\ZX-["» 

^Xn ( J a s c o) ^iSi^ : V - 5 3 OD ^fflV^T^IiJ^f ^ .hfcj; 0 . MM 

mmtvrcm^(Dwmmz^^^x. 2, 6-i^;f^h^i^y:c/-;v7Kmm(Di^tDy)iz. 
0. 0 5M /'^^-y:r.:=:u>i^T^>7i^mm^m\^^xmm\zmi^^nu^\ mu<. 

4 7 0 nm\z:^n^m^m<Dmt^mMt^z.nz^o. mm^^^wmv^o 

(u::i--/h) ^hxmmhfzo 
iBpH7. otdcfeitsstrMa^f^fDOic. MiBUjfi^ji® (7) T#e>nfe4»i4^xy 

~;p:t^->^— if I I I(D|ii:J^ 0. 0 1 2 5ml ^.m^<DMm(2 0. 3 0. 4 0. 

5 0. 6 0. 7 0. ]SttK8 0*0 TJCT. 0. 0 3 7 5ml 000. 2M hUXmmm 

mm (pH9. 0) (±mo. o 5mi) ^x. m^(Dmm (5. 10. 20. 40. 
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2 JdcfeViT. >^rL-^— >3 >M©^^«tt^ 1 0 0 bfcffi^f^^^ltT^t-o ^ 
^c, 02 2©/WI.AS:tJ?Bf*. dH7. 0 {::*5frt^^^^tt^^L, /WPC^SttKD 
PH9. 0{;i*5frt§^^5g1t^^t-o 02 2lC:j3ViT, /-^^-JVAJ^UCIit. 

^(D^m. 02 2(;::^$n§J:-5fc, 4'&>'xy-;i/:t^>^ir-if i i lOpH?. 



18 :^mm<D^i^yaLy-)V:t^>^^-'^l.fpj^yx.y-JV:t^z^^-^I I 

y:i^j-)\^^^iy^-Mi I i^n^n(D^ni^mL^m-<^t:L}sb\L.n^-y:^-v 

>H-;p. 2-^h:^i^:7xy-;K 2, 6->?^hij^ 

u >:^f;wi^i?>. t'u ;nf >. AB T s , NN s , 3Stt)JL -^u -^^^Ki bxffl v^. 
2^^-?go4''l4>^xy-;i/:t^5^ir-if I S:W14:7x/-;i':f c^i^^-if I I 

r^xy— ;k 2, 6-i^;>^ h;^^->:7xy— ;k ;^75^n— abts. NNS^^S^t 
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^^y:cy-JV:t^-^^^'\fl l(Dm^ 0. 02ml<i:, 0. IM 0>m^hV^ 

Ammm (pH6, 5) 0. asmit. 0. osm mmTi^^m 0. imi^^ 

z'? ^ - T 5 y :7 a: y h - r 5 y :7 a: y t f -5^^. MiS^m 

^g#©M^^c:fev^T. t&i3o. 0 5M mM7ic^m<D^xt>v)\z. 0. osm i;^^^ 
J^^J^^^^^>\'mm^m\.^xmmizmm^nf3i\.\^mMx^m&rcu&iz^i-^:s^^ 

'y':i>U)v^z^>^mmz\.rzLm^. mmmmfa^(Dwmm\z^\,^x. muo. 05 
^'>^-if 1 1 ^n^n<Dm^ o.o2mi^:.o. im u >^:^ h u ^^^^^^^ 

(PH6. 5) 0. 9 6mli, 0. 0 0 5M U >;^;;i'r$^>?>'XiS^y 
0. 0 2ml i^-T^ ^D^^a.-?^, M^T+^M^b, ft^tl^c^i^^jfc^V^T. 5 3 

0 nm\z^n^m.^m.(Dmt^m\m-:b^L\z^Y). mm^'^^wrnvtco 
^'))\^^>^mnii'r^m^.^Bmm^'&<Dnmmz^^.^x.muo. osm s 
mii^mmcDi^i^mz. 0. oiM i^:^^)V7.}v^.^i.^mm^mi.^x.mm\zu^^ 

L-5^D>'>$«Wtb;^c^^, MtBPmMttOM^fetc^^V.T. MI20. OSM 
^n7mm(Di^t>ri\z. 0. QQiu L-5^n>^>&^tyo. 2M U >^:h h U r> 
(pH6. 5) mUmmmi(D (S) Tf#e>n;^c4"147a:y-;p:t^ 

i-^-if I mS^^y X y 1 1 ^n^^om^ o . o 2 m l t . o . 
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OOIM L~^U>^>^^tSO. 2U ^J>m±hV^Ammm O.QSml^:^ 

't»#:7x/— ;i/::t-^>'ir— b?i I i\z'z>\,^x. /^^-y x.:zu>>^T^>. 4-fcH 

— tf 1 1 1 ©m^ o. 04mi<h, 0. 2M v>m^h^j^Ammm 

(pH6. 5) 0. 86ml t. 0. 0 5M XMtK^?!^ 0. 1ml ii^^zu^y 
^t^^yt^mm Cv^-VXn ( J a s c o) I^M. mSb^ : v- 5 3 0] ^m^^Tm^T 

tmmm^(Dnmm\z:i^\^^x. mmo. osm mM7Kmtk(DRt)^iz. o. osm 
&M<Di^^^)vxji^^^->}^mm^m\f^Tmm\zmi^^nf3i\^\^mnxmibrc^M\z 

NN s^mmiziyxmi^^r^m^. mmmmmi(o (?) xn&nrc^i^ya^y-jvit 

^i^y—fil I l(Dm^ 0. 04ml<i:, 0. 2M V h V OAmmU inH 

6. 5) 0. 94ml 0. 0 0 5M NNStK^^ 0. 0 2ml i:^^=L^y 

h^x-t^m^v. m^nfcm^mz'Di.^x. 4 1 onm^c^^tt-ss^^^oD^-rt:^^^ 
i^'j >:fS)u^i^>^mmiiL'xm^^nLm^. mmmmwno (?) x'i^&ntc^^y 

3^y—Ji':t^i^i$^—ifl I I (DM^ 0. 04mlt, 0. 2M U>^:^hUt7Aj^ 
mW(DH6. 5) 0. 8 6mli:, 0. 0 0 5M z^^J >:»JV^S?><DJL^ y—JU 

mm 0. 1ml hifT+^ii'&b, #e>nfeM^#JfcOViT> 5 3 On 
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jv:t^zy^-^i I i(Dm^ 0. 0 4ml 0. 2M V >mi- h V ^Am.mm(i> 

HQ. 5) 0. 9 4mli> 0. 0 0 0 5M \£VJl^\f>(Di^^^)\,X)]^^^i^}^m 
m 0. 0 2mlL^^a.^y ). #6»nfcM^i^(C:3V^T. 4 5 On 

^mmm^im^ (v.-L-yh) tVTMmhrco 
m4:^zsm5\z^To 

^3 



^g^fiCnm) (U) 



A':7:7x-l/>i^T5> 470 aW 

4-hHD:^W>K-;i. 470 0.005 

2-^ h^^^5>:7xy>-;W 470 0.022 

2, h=^>'7xy— ;i/ 470 0.234 

400 0. 016 

/"^^T^yy^^y—JU 400 0.032 

:*-;i'hT5y 7xy-;i/ 420 0 072 

~>V>mV^-^'i> 530 0 596 

^'J^^i^> 530 -0.215 

ABTS 420 0. 320 

NNS 490 _o 017 

,L-5^a'» 490 0. 000 



68 



wo 2004/078958 




PCT/JP2004/00272S 



^4 



37 X y — if 1 1 





t^^&:g (nin) 


■V-n LA^ 

rS 'BE 
(U) 




470 


0. 070 




470 


0. 016 




470 


0. 080 


2. 6-5^ h^'>:7xy— ;p 


470 


0. 676 




400 


0. 032 




400 


0. 068 




420 


0. 130 




530 


1. 014 




530 


-0. 458 


ABTS 


420 


0. 752 


NNS 


490 


-0. 032 




490 


0. 000 



^5 

f tt:7xy-;p:t^^>/^~if III 



mm 




Stt (U) 




470 


0. 080 


4-t Hn:^^'>-r >F— ;p 


470 


0. 022 




470 


0. 075 


2. 6->?^ h^v'^xy— 


470 


0. 557 




400 


0. 025 


A'^T^/^xy-;!/ 


400 


0. 072 


:r;i<'hT5y>'xy— ;i/ 


420 


0. 174 




530 


1. 142 


If u;nf> 


530 


-0. 100 


ABTS 


420 


0. 847 


NNS 


490 


-0. 015 




490 


0. 000 
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19 •=f^'I4:7a:y-;V^:^>.^~if I,4,^«fe:73,y_;p^^,«^^_^j liROC^itt 

Km) ^M(Dmim^iz^^m^K}^xmmvrcio 

^(D^<D^t^m mmm ^m^^r^. mmmmtvx. 1.0% (v/v) ca-^-t 

10% (v/v)] <7)>^'p<5-;ux;i.^c^..>H^^^o. 0 im SStK^^ 

wm\z\t. mmmm^^tsmmyi(^mm 0. smuc. 1. om v>m^hv^A 

(DH6. 5) 0. ImlXtai. OM h UX^^^®?^ (pH 9. 0) 

0. imi^minh. n^tiTzm^miz. o. oim mnmrn (^(Dm<Dit^mz^ 

^^X\t. 2. Omg/ml) 0. imi^m-^vrco •::>\.^X. ^^^nrcu^mz-Di,^ 
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T. m^n-'^us^yt^mm (mmmi^mi&m. : uv- 2 4 5 o) ^m^^x. mt 
m.<omt^m'^\^. {^^m'm ^m^r^o t^^. mmmmt. mt^^. 1 
m^-^imiM-^^^mmm^iw^ (u;^nyh) hvx^mvt^io ]m(Dtcmz.. 

5n-fe->':7AM^^ft*tf U;Vt'>:t^>'i5^-ifJ;:oViTfe, mWtZ. pH6. 5J^tX 

ummio (7) 'z?#e»n;^4'tt:7x/-;p::r4^->y— if 1 1 (Di\i-^m\z. 
vx. 1% (v/v) (A^-r$y:73i/-;K hUp^5^;wfc Ho^^y — 

0. OlM SM7K^?^ (^©^ife(D'fb;'&#jlc:ol^iT«, 2. Omg/'m 1 (DSKtK^?!^) 

lulSllifl^ 1 © (7) X^^nrcrp^yaiy-JV:t^->^-^I I I<3!> 
iii:^)- 0. OOSmli. 0. 2M U >M± h U ^Ai^W^ (pH 6 . 5)X«0. 

2M h^j T^mmmmm (vH 9. o) o. 5mi^. m^^-^y^myK o. 39 
5ml laiBSKTic^^ 0. 1ml t-i-^m^vTc. m^nTcm^m^z'ZDi.^x. §^ 
^-^ms^yt^mm mmmi^m^n. m^a^ : uv - 2 4 5 o) ^^v^t, 

mm^imi^L (U:a--^;/b) ^:bT^abfeo 
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^6 



MM. 








(nm) 


/X/ ;mt/7 


-t' I 
pny. U 












430 


Da L 


U. 4 




470 


0. U 


0. 8 


N, N->?p^5^;w-/\°^-:7acni/>5^T5 > 


470 




U. 4 




470 




U. 0 




470 




U. 4 


2-/7 a n-1, 4-y x:rix>>?T$ > 


450 


7 R 




2. 5-e^T$y h;i/x> 


470 




0. 2 










450 




9 0 




405 


7 9 


U. I 


5-T 5 / -2-^ X y — 


405 


U. 0 


0. 1 








2-^ h^s^:7xy— ;^ 


450 


fi 1 
o. 1 


U. o 


2. 6-5^^ h^S/^x/— 


470 


99 Q 

00. y 


0. 1 




405 


0 1 


0. 2 




405 


n K 


U. U 


^y h-Mt^m 








405 


0. 9 


0. 4 




450 


20. 9 


6. 0 




470 


2. 9 


1.0 








4-fc: Hn^W>F-;i/ 


405 


3. 2 


0. 6 




405 


1. 1 


0. 1 










405 


0.8 


0. 2 




450 


2. 5 


0.4 




450 


1. 9 


1. 8 
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VlilJl/ 


pno. D 


J»* T T 
-t II 

pH9. 0 
















A n 

0. 2 




470 


5. 5 


0. 3 




470 


23. 5 


A n 

0. 3 




470 


A A 

4. 4 


A A 

0. 4 




470 


0. 0 


A O 

0. 3 




4R0 


6. 2 


0. 2 


2 5->?TS y h ;i/X> 


470 


5. 7 


A 1 

0. 1 












4B0 


O 1 o 

3L 3 


2. 1 


^-T 5 y :7 X y — ;i/ 


40 S 


8. 7 


A 1 

0. 1 


5-T$ y-2-;^g^;i/r7xy 


40B 


0. 5 


0. 1 


^xy^jwk'&^i 








2-->^ h4=^i/:7xy— 71/ 


4R0 


5. 9 


0. 3 


2 6->^p< h^v':7xy— ;i/ 


470 


56. 4 


0. I 




40 


1. 9 


0. 1 




40R 


0. 8 


A A 

0. 0 










I'-^y 1 — }V 


40 S 


U. ( 


A O 

0. L 


1. H^^>'•:^:7 I — )V 


450 


18. 7 


1. 9 


1. 5->?t:^'D^^>:^:7l — 


470 


4. 2 


0. 3 












405 


5. 1 


0.4 


5-t: HD^W>H~;i' 


405 


2. 6 


0. 1 












405 


0. 6 


0. 2 




450 


1. 3 


0. 5 




450 


1. 1 


2.4 
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(nm) 


yxj-)mvr-t' III 






pno. 5 


pH9. 0 












430 


8, 7 


0. 2 


r7-r7 1/ >>?T 5 > 


470 


7. 0 


0. 2 


N. N->?p<5=-;i'-/\°^-:7xnl^>5^T$ > 


470 


3. 6 


0. 0 




470 


0. 8 


0. 0 




470 


2. 9 


0. 0 




450 


10. 1 


0. 0 


2, 5->^T5y h;i/X> 


470 


5. 2 


0. 0 










450 


24. 1 


2. 3 




405 


10. 4 


0. 0 




405 


L 4 


0. 0 








2-^ h=^^i/:7xy— ;u 


450 


2. 0 


0. 2 


2. ^--j^ h^>':7xy— ;i' 


470 


63. 3 


0. 2 




405 


4. 4 


0. 0 




405 


2. 1 


0. 9 


-^y I — )i<t^/^ 






i-^y 1 — ;w 


405 


0. 7 


0. 1 


1. }^a=^^i-y h-;p 


450 


15. 5 


1. 9 


1. s-v't Hn^>':^:7 h-)V 


470 


2. 8 


0. 0 








4-fc: Hd^W>F— ;i' 


405 


3. 8 


0. 0 




405 


2. 6 


0.0 










405 


0. 7 


0. 0 




450 


3. 3 


0. 0 




450 


3. 7 


0. 0 
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m^^^ itmm (u/mg ^>/^i7'm 



(nm) k* ij^k* yi^vr -t' 
PH6. 5 dH9. 0 













A 


0. 0 


0. 0 




ft ( U 


0. 4 


U. b 






4Z. 4 


2. 8 


h U 1/ >-3 4~^T =5 V 


yl7n 
4 1 U 


U. 0 


0. 1 




^ 1 u 


io. 4 


1.2 




4oU 




A A 

0. 0 




ft I U 




0. I 












1 o 

1. 8 


9. 3 




Wo 


U. 5 


A n 

0. 2 






n t 
U. 1 


A 1 

0. 1 


^ TIL J — J WP^^ 






2- 5< K4='-^"7 T y — lb 

« X* 1 X J. / 


4t)U 


A A 

0. 0 


0. 4 


^, u ^ J '*T^ ^ y j« ^ jy 


y| 7A 


A A 

0. 4 


1. 7 


✓V y " — ' 




0. 0 


A O 

0. 2 






U. D 


U. 0 








i-±y 1 — )U 


405 


0. 1 


1. 0 


1. 3->?t: Hni^v':^:7 h-Jl^ 


450 


12. 6 


16.7 


1 S— ^ V- U Qd;:-V-}-~7 K' Ih 




3. 3 


5. 1 










405 


1. 8 


2. 7 




405 


0. 1 


0. 1 








405 


0. 6 


1. 4 




450 


0. 6 


1. 6 




450 


3. 5 


3. 8 











:t=¥zy^-^I IS:tK«f#:7a:y-;i/;r^5^y-if I I n^, fp^^n^ (pH6. 5) 

1) i^T^>"fk'&#i<£S!etbfej^^. v^rnosMtc^bTt), r^m (pH6. 
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H6. 5) ^#T^. &M<DmitK}it^^mmi^rco fsijb^-v^. mz. :tji'h-r^yy 

4) i-y h-Mt^m^mMti.rcm'^s v^mo^M^c^bTfe, ^-tt (ph e . 
y^u><Dm^tKm^m<mmvrc. 

(pH6. 5) ^#TT. Sg®^{bSj5&^«!feiib;feo 

^^ya^y-JV:t^z^y-^I\t. (pH6. 5) ^#T^:T;l/;!jUtt 

(pH9. 0) ^i^T'v<Ditm^^iti^i.rcm^. m^umm\z^\^^x. ^^(phq. 

5) ^^TTcDlt^SttOJa^/^t, TM^J^ (pH9. 0) ^#TT©lt^SftJ; D fei^ 

(pH9. 0) ^#TTfei5i^©giviMi^?S'i45&^'^e.n;fe, 

>'fb'&i^5:t;:^'x3-;i.^^(Z)SMT«. (pH6. 5) ^#TT® Jt^SttJ; d 
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1) -:^T^>^h^^^mMtvrzm^. i^^rncDmnizMvxh. pH6. 
3) yx.y-Mh^m^mnh'urc.m^. ^^^•tn<Dmm\znvx-h. "fttCpHe. 

(pH6. 5) ^#TT. ^Mom^bSii&^MIS^bfco 

^^\z. 4'tt:7jiy-;i/:^:^^:$^— if I ui, tfj^^ (pH6. 5) ^#Ti?cDJt^1^ 

i:T;i/;^?U14 (pH9. 0) ^^TT©Jt^#<h^Jt^b7fci^'a-, U >:^:^>T;V^ UJfi 

mm (Mrmm^m ^mmzx^tcm^j^m-i^. m^i^mmz^\,^x. (ph6. 5) 

^WrX'D\t^'\SE.(DU^m. t;^;^jU'I4 (pH9. O) ^WTX(Olt^^^K>-h-m^^^ 
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^^n^vfcm^. (pH6. 5) ^i^T-vhm^mtm^^mhx^^^rci:)^. yjv 
;^7'j'i4 (pH9. 0) ^#TT$e.(c^viM^s««^^e)nfe, 

5n-fe'>r^AMmi^fi5f5b'U;i/tr>:t^i^^-iftt. ifift (pH6. 5) ^# 
TT©Jt^t4<i:T;i':^U'l4 (pH9. 0) ^^TX'(Ditm^ii^}t^Vrcm^. >^T5 
>'fb'&J^3Stt;?:i7'xn-;i/iJji^©SMTf*. ftt (pH6. 5) ^#T7?0DJt^ttJ: o 

T;p:^7Uit (pH9. 0) ^^TxcDitf^mmK. ^^yx-y-ji^^^^iy^—^i i 

(3) y:j^y-Mt^m^mmtvrcm'^> r^^m<DmmzMvxh. (ph 
6. 5) ^#T-e, mmo^m^ftKm^mrnvfco m^x^. mz. 2. 6-z^>^h^i^ 

(4) ^y h-M[:^m^&ntvrcim^. i^^-rtKDmmizMi^xh. ftt (ph 
6. 5) ^wTx. mm<DmitKm^mmvrci, f3iit)^x^. mz. 1, 3->?hHD^ 
i^^y^u>(DmihRm^^k<mmhrco 

(5) -r^H-Mb'a'i^^smtb;^:^-^. v^-rncDSMJc^UTt). ftt (ph 
6. 5) ^#TT. mn<DmitK}ts^mmLrzo 

(6) ^<Dm<D^t^m mmm) ^mmti^rcm-^. i^^m<Dmn\zMvxh. ^ 
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& (pH6. 5) ^#TT\ MMomitKm^mrnvrco 

•^&\Z. ^myjL/-J\.:t^zyy-'^l I I\t. (PH6. 5) ^f^rtTJl^ 
Utt (pH9. 0) ^WT-T(D}tm^>^]t^vrcm^. (pH6. 5) ^#TTCD 

it^m<out>f)\ r;i/:^7Uffi (pH9. 0) ^wr'^(Ditmm^y)%M\r^^h7^tt>7!}^'o 

^Di2:'>^7AMM^ft5|5tfU;Hf>:t^'>y— MJ^, 't'tt (pH6. 5) ^# 
Tl?OJtStt<i:T;i';^JUtt (pH9. 0) ^^TTCDjtSttitrJtli^bfei®'^. VT^ 
>'fb-gri^3Stt/:^5^n-;nj;^0SMT«. "t'tt (pH6. 5) ^^TTODJtfilffiJ; 
y;V:^U14 (pH9. 0) ^^TT(DJt^14;0^'®<, ^'i&.y :cj I 

H^^I2:7^AU:^ ^^I'^-Y^X CF l ammu l i n a velutipes) I 

F03 0 6 0 it5^<^^1^:7xy-;i/:t-^>-y— fef i.i4Jtt:7xy-;i/:r4^->i$^-if I i 
14y'xy-;v:t^>^^— tf I I u^, :7xy-;i/^j3g©M3i, AXM^^oD^^t. M«f 



1 0 4'tt>'x/-;i/:t^rv'i$^-if i,4itt:7xy-;i/:t^i>iS^-if I i:^zS^ 

tt:7x/— if I I I ^n-€^n®J!52fi?&f£ 

nfiBEmmmi(D (5) T#e.ti^4'i4:7xy— if i, 4«'i§:7xy— 
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«=t'tt:7a:y-;i/::r4-'>y— if I l^^t^mm:^mm 0. SmUci. OM U>^:^ 
hU^A^®^(pH6. 5) 0. 1ml ^^SnU, #e.n;^M'a-tf(C, 0. 2mg 
/ml m3|Sf;?K^|^ 0. 1ml ^M'&b;/^o '::>ViT. #e>n:fe^'g-tlfcoViT, 
WMr^Tte^^H- (a^Mf^m%i:M> : UV - 2 4 5 0) ^fflV^T, mtmo^ 

^b^Sy^b, ^m^gi^ (ffig^^gft) ^ia-<;feo 

^ 0. 0 0 5m 1 ^®-r:t>^^7jc 0. 395ml 0. 2M U h 
U^7A^«^(pH6. 5) 0. 5ml i:. 0. 2mg/ml ^i^7m?^ 0. 1 

ml ii^-t^m^i.. n^tir^m^miz-Di^^xm^^'^m^ytytmsY mmmi^m^m. 
: UV- 2 4 5 0] ^ffii.^T©3i&so^Yb&«!i^b, m^mm 
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^7 







ttmm (u/mg ^ >/-^^m.) 








(nm) 


























I 


II 


III 




-r 




450 


-0.06 


0.04 


0. 00 


0. 01 






480 


0. 14 


0. 19 


0. 00 


-0. 27 






550 


-0. 17 


-0. 12 


0. 55 


0. 09 






600 


0. 11 


0.02 


0. 00 


-0. 06 






630 


-0. 86 


-0. 23 


-0. 31 


1. 03 






630 


-0. 50 


-0. 07 


-0. 31 


-0. 37 





5?)^;^ o T I i c i o o 

4>#>'a:y-;W:t^>'y— if I I I tt>'n:/-;i/:t^v'i5^— if I 

14:7x/-;i/:t4^>'^-if I I t.\m.vx.r=yv ^n-i^vy v i 7fc^f ^jOi^^ 

'mmtS. o T «5 21 1 75tt)>5^ o fee 

1 7.I/-Ty-;i/>^UUT>hy;l/-R,XA*>X:/;l/-fC:feViT;^#<^;^oTV:»fco 
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•^^'%^s:t)^^^^:flj^m'fiia'&fc^o :itizj^io nu-or^o 

'>tfe I. ogiz.i^mT)Vu-jithx±^y-A 0. 2 sgt. 5UX5=^;pt;1/ 
0. 2 5 g^i^^^jnb. #e>n/fe^'a-#icopH^, o. Sgt^yx.^ 

izj^o^enrm^m^m^^rco ^r^. ^^^^igtm^^i^ (2x 3 cm) 
oviz/si^j:z)izmmvrcu^m^mmv. 3 o-cTn^ra^^byto 
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1 . &.T(DW^ : 
(1) lijfipH : 5. 0~7. 0 
(2) 

i) N. N-':?p<5^;i.-A^-:7:nn^>>>T^>> h - T 5 / -c 7 

2. TIB (3) ~ (7) : 

(3) 2 8kDa (S D S-P AGE^tC O^ffi) 

(4) pH^^14:pH8. 0-9. OJc:feV:»T. 3 0 "CT 2 0 ^^CD-f >^a.^- 

(5) MjiMS : 3 0~5 or 

(6) m^M^: 

I) CC-S Ot:fo:feViT. PH7. OT 1 ^^^-T >^-a.^->-3 ^^ftT, 

II) o-c-s o-ctc^^viT, pH9. oi?i^rHi(D'i'>4^a.^->'3>^#T. 

(7) ^«;^^:,^7. 4 
TIB (3') ~ (7') : 
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(3') 3 5 kDa (SDS-PAGE^JdJcD^tH) 

(4') pH^^tt:pH7. 0~10. 0 fc:fel/iT> 3 Ot^T 2 0 ^re^CD-f 
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